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ABSTRACT

Our understanding between oceanographic properties and the location of fish
schools are important to both the fishing industry and to Naval oceanography. We
explored by using climatological satellite estimates of the ocean properties for esimating
fish abundances. Naval interests in fish distribution and abundance arises from the
influence of fish bladders on sonar performance. Large fish abundance creates "false
targets" in active sonar systems because of low frequency volume reverberation.

To understand how fish distribution is related to ocean properties, we regressed
aerial fish spotter data for tuna, mackerel, sardine, and anchovy (weighted by effort)
with hydrographic and remote sensing products (bathymetry, monthly surface
chiorophyll, monthly surface temperature, seasonal mixed layer depth, and location of
monthly chlorophyll and temperature fronts). Simple and multiple linear regression
analysis were performed for each species and each month in 1983 and 1986. Yearly
regressions were also performed for the two years. The abundance of tuna, mackerel,
sardine, and anchovy showed little or no correlation using the single parameter
approach. However, the abundance of all four species are significantly correlated with
the six ocean parameters using multiparameter approach for the monthly and yearly
regressions for both years. We have developed a software tool to provide a visual aid
in the species - specific prediction of areas where fish are most likely to concentrate.

An image database of remote sensing products was created for the West Coast
of the United States with a spatial resolution of 20 kilometers. The flight area covered
by the aerial fish surveys extended from Half Moon Bay in the north to Cedros Island in
the south and offshore as far as Tanner and Cortez Banks. The majority of the flights
were concentrated on the region off thesouthern California coast.

OBJECTIVE
The objective for this research effort is to attempt to show correlations between
remotely sensed ocean parameters with different species of fish and their abundance.
These correlations consisted of chlorophyll pigment concentrations, sea surface




temperature, bathymetry, mixed layer depth, chlorophyll and sea surface temperature
gradients, with estimated fish abundance and locations obtained from fish spotter
aircraft surveys. Parameters used in this study were extracted from the north east
Pacific Ocean near the California coast from January through December of 1983 and
January through June of 1986. The area and time frame of the research were selected
because of available satellite data and fish spotter information. In addition, this type
research has a significant importance for Naval tactical oceanography due to low
frequency volume reverberation. The fact that many types of fish species and their
abundance can be associated with different ocean climatology distributions near the
oceans surface played an important role in motivating this research effort.
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LINEAR CORRELATIONS BETWEEN IN SITU FISH SPOTTER DATA AND REMOTE
SENSING PRODUCTS OFF THE WEST COAST OF THE UNITED STATES

. INTRODUCTION ,

Scientists and researchers are trying to find ways to predict the distribution of fish
populations in the oceans of the world. This type of research is very difficult because of
the changing environmental conditions, quality of fish data, and lack of understanding of
how fish respond and adapt to changing ocean conditions. Satellite imagery provides a
unique capability to synoptically characterize the changing ocean environment. As fish
distributions are correlated with larger numbers of ocean parameters, the understanding
of the correlation and parameters becomes harder to predict. Previous research has
demonstrated that fish feed in regions where there are complex interactions between
oceanographic processes and fish behavior. The relationships between remotely
sensed data and fish abundance and distribution in these areas are more difficult to
determine (Arnone; et al; 1992).

Pelagic fish with swim bladders can have a significant impact on the performance
of low-frequency acoustic systems. Research shows that fish are scatterers of sound.
Swim bladders reflect acoustic energy and produce high levels of volume reverberation
in the ocean (Love; 1990). Fish with swim bladders can be detected by sonar and also
degrade the sonar's performance (Nero; 1995). Shallow Water Acoustic Models which
are used to predict and improve Navy Sonar System performance require inputs of the
fish population density.

A major problem in the prediction of fish abundance and location is that fish
monitoring programs are limited, fish data are sometimes limited and poor in quality,
and the fish data are difficult to obtain. A previous study has shown that fish
abundance for whiting in the North Atlantic is poorly correlated with satellite sea surface
temperature and surface chlorophyll concentrations (Arnone; et al; 1992). Montgomery
et al; (1986) showed that for the California Current System, there was a strong
correlation of ocean color and sea surface temperature front locations with fish
distribution. Similar correlations were observed in the Gulf of Mexico by Herron et al;
1989. Similarly, Svejkovsky has shown that by using sea surface temperature frontal
locations, fish distribution can be predicted (Ostler; 1991). This research has evolved to
the point where commercial companies support the fisheries industry by using satellite
sea surface temperature imagery.

Remote sensing techniques observe surface conditions and therefore are believed
useful for predicting surface schooling locations. It is not known how to reliably extend
the remotely sensed surface observations vertically into the water column. Arnone et
al; (1992) tried to predict Atlantic whiting using a monthly climatology in the North
Atlantic Ocean. Poor correlations were observed between monthly chlorophyll
concentrations, sea surface temperature and fish biomass. Arnone et al; (1992)
attributed the poor correlations to the following:

(1) Whiting are associated with ocean properties below the ocean surface.



(2) A monthly climatology of an ocean region represents too long of a period to
forecast the measurements of fish density.
To improve the use of remote sensing for fish prediction and to improve on the previous
research, ocean parameters such as mixed layer depths, bathymetry, surface
chlorophyll gradients, and sea surface temperature gradients are considered in this
study. In addition, this study will examine different fish species which are better
associated with near surface ocean properties.

This research effort differs from the North Atlantic whiting research and other
research efforts in that different species of fish are considered, surface related ocean
properties are used, and the fish data were collected by airplane (spotter) pilots instead
of fishing trawls. Improved correlations are expected from this research effort due to
the following:

(1) The fish spotted were near the surface and should show a correlation with
surface temperature and chlorophyll as measured from remote sensing .

(2) Fish distributions that are associated with subsurface properties should have
improved correlation with bathymetry and mixed layer depth.

(3) Fish distributions that are associated with ocean fronts should have improved
correlation with chlorophyll and temperature gradients.

The study uses monthly climatologies of an ocean region and this long time
period may play a role in potential poor correlations. Monthly climatologies were used
due to coincident satelite data and fish spotter information. This study was conducted
in the northeast Pacific Ocean near the southern California coast during January
through December of 1983 and January through June of 1986. The area and time
frame was also selected because of the available coincident satellite data and fish
spotter information. In addition, this research has a significant importance for Naval
tactical oceanography due to low frequency volume reverberation. The fact that many
types of fish species and their abundance may be associated with different ocean
climatology near the oceans surface played an important role in motivating this
research effort.

ll. DATABASES: IMAGE / CLIMATOLOGY

A low spatial resolution database (20 km) of environmental ocean properties
(Arnone et al; 1995; Arnone et al; 1992) was created for the West Coast of the United
States which consists of 512 by 512 pixel flat image files by 8 bit grey shade values.
The database extends from 10.283 N to 55.283 N and from 101.55 W to 146.55 W
representing a degree per pixel ratio of 0.0878906. All the image files exhibit 8-bit grey
scale values. The image files are in PC-Seapak file format and contain a 512 - byte
header record (Firestone et al; 1989; Arnone et al; 1993). The database resides on a
UNIX workstation at the Naval Research Laboratory (NRL), Remote Sensing
Applications Branch occupying approximately 312 files totaling 82 megabytes of disk
storage. The data types of the 20 km image files are monthly chlorophyll pigment
concentration, monthly sea surface temperature, pigment gradient field, SST gradient
field, bathymetry and seasonal mixed layer depth.



The chiorophyll pigment concentration database was produced from the Coastal
Zone Color Scanner (CZCS) which operated from 1978 to 1986. The data were
processed using the Gordon et al; (1983) single scattering algorithm (Feldman et al;
1989). Daily low resolution data were averaged into 20 km regions to produce a
monthly average of the chlorophyll pigment distribution (Feldman et al; 1989). A 512 x
512 image was subsectioned from the global product off the United States West Coast
(Arnone et al; 1992).

The sea surface temperature database was processed using NOAA - Advanced
Very High Resolution Radiometer (AVHRR) infrared data. The database was created
from the NODS (NASA Ocean Data System) archives using University of
Miami/RSMAS gridded, weekly, interpolated multichannel SST global fields. The
NODS database at NRL covers the time frame from October 1981 to December 1988.
The database covers a SST range of 0.12 to 31.00 degrees Celsius on a global scale.

Surface horizontal gradient files were created for the 20 km database for sea
surface temperature and chlorophyll for each year and for each month. The gradient
files show the spatial variability in the temperature and chlorophyll from adjacent pixels
in an image and represent climatology of the temperature and chlorophyll surface
ocean fronts.

A bathymetry file was created for the low resolution database. These bathymetry
files were created from the Synthetic Bathymetric Profiling System (SYNBAPS) data
using the PC-Seapak software (Firestone et al; 1989).

Seasonal Mixed Layer Depth files were created for Winter, Summer, Spring, and
Autumn. These files were derived from the Generalized Digital Environmental Model
(GDEM) seasonal database assuming that the Mixed Layer Depth (MLD) is defined as
the depth above the depth where the temperature at depth differs from the surface
temperature by more than 0.05 degrees Celsius. The MLD images were created by
extending the SST through the mixed layer and combined with the GDEM data at depth
(Arnone et al; 1995).

A high spatial resolution database was created using data from the CZCS West
Coast Time Series (Abbot et al; 1990). The satellite data are at 1.0 km spatial
resolution from CZCS (Coastal Zone Color Scanner, 1978 - 1986) and AVHRR
(Advanced Very High Resolution Radiometer) for individual daily scenes covering the
eastern Pacific off the West Coast of the United States in "tiles". The Chlorophyll
database was created using CZCS data and was processed using the Gordon et al;
(1983) single scattering algorithm. The Sea Surface Temperature satellite data was
obtained from AVHRR data. A tile is 5.12 degrees latitude by 5.12 degrees longitude.
Each tile is a Mercator mapped satellite scene produced at the full resolution of the
sensor ( 1 km) in an 8-bit byte format.

In order to cover all the areas containing fish spotter data, tiles O, S, T, Y, and Z
were used (Abbot et al; 1990). These five tiles cover an area from 25 N to 40 N and -
115 W to -125 W. The high spatial resolution database at 1 km contains 980 files and
takes up 264 megabytes of disk space. The database resides on Primary
Oceanographic Predictor Systems (POPS) in a unix tarred and compressed format.



lll. AERIAL FISH SPOTTER DATA

The fish spotter data were obtained from the National Marine Fisheries Service
(NMFS) / Southwest Fisheries Science Center in La Jolla, California. The pelagic fish
aerial monitoring system began in 1962 and has evolved rapidly since that time
(Caruso et al; 1983). Commercial fish spotters were contracted to record the location
and abundance of fish schools. During 1962, the pilot's recorded their sightings on
tape recorders which were later transcribed by the National Marine Fisheries Service.
This method allowed for recording and transcription errors. The next year, flight logs
were used so that the pilots recorded their own logs. These flight logs contained
species type, location, biomass and coast and island outlines. In 1968, a 10 minute
square grid was added to the logs. (Caruso et al; 1983)

The spotter data is organized into two file categories, effort and sighting. Effortis
a term used for the number of ocean blocks over which a pilot passes. The effort
category, therefore, contains the approximate flight path of each pilot for each flight.
Sighting is a term which defines an area of boundaries or limits for a group of fish or
mammals during the pilot's flight. Both files contain data for 1978 through 1986 and the
seven different species types which were listed in the introduction. Biomass for whale
(species six) and porpoise (species seven) where not recorded because of their size.
The effort file consists of the year, month, day, pilot code, flight number,
day(AM)/night(PM) code, latitude, and longitude of flight effort.

The sighting file consists of the year, month, day, pilot code, flight number
day(AM)/night(PM) code, latitude and longitude of sighting, species code, and the total
tons sighted. Examples of these data files are shown in Tables A and B. The years
1983 and 1986 were selected as representative periods to conduct this research. The
flights for the spotter pilots were bounded by 28.0 N and 38.0 N (latitude), and -125.0 W
and -115.0 W (longitude). Figure 1 shows the spotter pilot's flight boundaries (Caruso
et al: 1983). The pilots flew out of the Santa Barbara, Los Angeles, and San Diego
areas. Their flight area consisted of the area bounded by Half Moon Bay in the north,
Cedros Island (off of Mexico) in the south and offshore as far as Tanner and Cortez
Banks. The majority of the flights were concentrated in Southern California. (Caruso et
al; 1983)

The accuracy of the pilot's flight path and sighting varies. The pilots fly all year,
day and night, unless there is a problem with the aircraft or the weather does not permit
them to fly. The recording accuracy probably increases the closer the observations are
to identifiable land marks (Caruso et al; 1983).

For a monthly period, observations were made from the spotter data in the
specific region. For example, the total number of cells observed during September
1983 is illustrated in Figure 2. There are a total of 195 cells. For each of these grid
cells, the type of fish species and approximate tonnage were recorded. It is important to
note that for certain cells "no" fish were observed and that a single cell might have been
observed more than once. During a single month, approximately twenty flights were
conducted. There was between one and three flights per day. These data were



accumulated into a monthly total to represent the monthly statistics. It is recognized
that the average monthly statistics are biases because of the limited number of fish
spottings throughout the month. The spotter data were combined monthly based on
pixel locations and species. For example, if tuna was present in the same pixel for two
days then the tonnage was added together for that cell. Due to holidays, weather
conditions, aircraft problems, etc., the number of days flown by the pilots varied.

The size, shape, and speed of the fish schoo! are a few of the ways in which the
pilots identify fish species. Each pilot has his own techniques. The pilot can only see
two dimensions of any school of fish. The density of the school, depth of the school,
phosphorescence in the water, water clarity, amount of sunlight and fish dispersion can
make it difficult for the pilots to estimate the tonnage (Caruso et al; 1983). The aircraft
spotter database contains nine years of data (1978-1986) and seven species of fish.
The total number of sightings is 19,385 out of 128,215 flight efforts which occupies
approximately six megabytes of disk storage. The seven species types and their
codes are:

Species Code # Name

Tuna
Mackerel
Bill Fish
Sardine
Anchovy
Whale
Porpoise

~NO O A ON -

IV. METHODS:

The analysis of the aircraft fish spotter data and the image data bases was
divided into seven steps. Fortran, Precision Visuals (PV) Wave, and Interactive Data
Language (IDL) software were developed, compiled, and executed on a Silicon graphic
computer for this analysis. (PV Wave and IDL represent a commercial advanced
programming language for use in image processing and statistical analyses.)

STEP 1: SORTING SPOTTER DATA

Fortran code was written to sort the effort and sighting files. Both files were
sorted for a specific year, month, and species type. These (.prn) files obtained from the
sorting of the sighting file consists of the year, month, day, latitude, longitude, species
code, and total tonnage of the sightings. The (.prn) files obtained from the sorting of
the effort file consisted of the year, month, day, latitude, and longitude. The total
number of (.prn) files created was 18 months (JAN - DEC 1983, JAN - JUN 1986) x 8
species files is 126 (.prn) files. Tables C and D present examples of the sighting and
effort (.prn) files.



STEP 2: GRIDDING SPOTTER DATA

Fortran code was written to read in the (.prn) files and create a 60 x 60 block
grid. The latitude and longitude spacing for each block to be 1/6 x 1/6 degree area
covering the 10 x 10 degree spotter area mentioned in the database section. The data
were then placed into a (.out) file which contains the row(i), column(j), total tonnage,
total observations, average tons per observation, and the latitude and longitude of the
top left corner point of the box. There were also 126 (.out) files created. Tables E and
F show examples of the sighting and effort (.out) files.

STEP 3: EXTRACTION FROM DATABASE

Fortran code was written to read in six images and the (.out) file for a particular
month, year, and species type. The images include bathymetry, sea surface
temperature, chlorophyll, mixed layer depth, chlorophyll gradient, and sea surface
temperature gradient. The code then reads the latitudes and longitudes from the (.out)
file and inputs the grey values from those locations in the image files. If the grey value
was zero, which would occur if there were clouds at that cell location in the image, then
a 10 x 10 image cell area was averaged to obtain a valid grey value greater than zero.

The conversions of image grey values to geophysical values and converting
geophysical units back to image grey values are:
Parameter Conversion
Grey Scale to Geophysical
Chlorophyll Pigment (CHL) mg/m*3 INVLOG(0.012 * GRVAL - 1.4)
Sea Surface Temperature (SST) deg C 0.125 * GRVAL
Bathymetry (BAT) m (GRVAL * 23.913) - 22.913
Mixed Layer Depth (MLD) m GRVAL
Gradients (CHL, SST) Same units and conversion
as Chlorophyll and SST
Geophysical to Grey Scale
Chlorophyll Pigment (CHL) mg/m"3 [(LOG(CHL) + 1.4) /0.12]

Sea Surface Temperature (8ST)degC = SST/0.125
Bathymetry (BAT) m = (BAT +22.913) / 23.913)
Mixed Layer Depth (MLD) m = - GRVAL

Gradients (CHL, SST) Same units and conversion

as Chlorophyll and SST
These values were written to a (.gvl) file. The (.gvl) files contain row(i), columnyj),
latitude, longitude, total observations, total tonnage, average tons per observation, the
six geophysical values, and the image cell / line location. There were also 126 (.gvl)
files created. Tables G and H are examples of (.gvl) files.

STEP 4: DISPLAY SPOTTER DATA

PV-WAVE code was written to read in the latitudes and longitudes of the (.gvl)
files and create an image of the effort / total flight path and sighting locations of each
species for 1983 and 1986. Examples are illustrated in the results.



STEP 5: SCATTER PLOTS

PV-WAVE code was written to read in the data files containing the geophysical
values. Then code creates postscript xy scatter plots of two specified data types. The
plots contain the total effort / flight path and the sightings for a particular year, month,
and species. The data types used for the scatter plots were LOG(Chlorophyll) vs. sea
surface temperature, LOG(Chlorophyll) vs.Bathymetry, sea surface temperature vs.
bathymetry, sea surface temperature vs. mixed layer depth, sea surface temperature
vs. chlorophyll gradient, and LOG(chlorophyll) vs. sea surface temperature gradient.
Postscript files were created for 1983 and 1986, all 18 months, and all seven species.
These plots were created for estimating algorithm parameters for the acoustics model
and for the analysis of behavior patterns due to a certain ocean parameter.

STEP 6: DISTRIBUTION OF OCEAN PROPERTIES BY SPECIES - HISTOGRAM -

PV-WAVE code was written to create a postscript file containing eight histogram
plots showing the number of observations / count values for a certain data type. One
postscript file contains seven species and the total effort plotted for the same month
and year. This was done for bathymetry, chlorophyll, sea surface temperature, mixed
layer depth, chlorophyll gradient, and sea surface temperature gradient. The postscript
files were created for 1983, 1986, and all months.

STEP 7: SINGLE AND MULTIPLE LINEAR REGRESSIONS

IDL code was written to perform single and multiple linear regressions
simultaneously while calculating t distribution for the single regressions and the f
distribution for the multiple regressions. The independent variables consisted of the six
data types and the dependent variable tonnage. The equation follows:
Slngfe'TONNAGE = A*(DATA TYPE) + B
MUItIE)II((-:‘):NNAGE = (A * BATHYMETRY) + (B * CHLOROPHYLL) + (C * SEA SURFACE TEMPERATURE) + (D * MIXED LAYER DEPTH) + (E *

CHLOROPHYLL GRADIENT) + (F * TEMPERATURE GRADIENT) + G

Regressions were run for 1983, 1986, all months, and only four of the seven
species. Tuna, Mackerel, Sardine, and Anchovy were used because of sufficient data.
Bill fish were omitted because there were no spotter data for the two year period. We
were unable to use whale and porpoise because the pilots did not record a tonnage for
the two species because of their size. Single and multiple regressions were not
obtained if the number of cells observed for a particular month and species was less
than seven. The regressions were written to ASCII files and tables were created
showing results of the single and multiple regressions.

Note that all cells were normalized by dividing the total tonnage for the cell by the
total number of effort for that species and month. For example, there were 600 tons of
tuna spotted in a cell and a total effort for that cell of 42. The total tonnage per effort
would then be 14.29. This was done so that other cells that were not observed as

frequently would not get penalized.



V. RESULTS

Mixed layer depth, bathymetry, remotely sensed chlorophyll, sea surface
temperature and gradient databases were reviewed for coincident spotter locations and
data for January through December of 1983 and January through June of 1986.
Figures 3-8 show a representation of each satellite parameter for August 1983.

ENVIRONMENTAL DATABASE:

The example of pigment chlorophyll distribution for August 1983 illustrates the
high chlorophyll concentration associated with the "squirts and jets" of the California
Current System (Figure 3). The higher concentration represented by red are observed
along the coast. The monthly averaging and larger spatial resolution (20 km) limit our
recognition of mesoscale ocean features. The coincident illustration of the sea surface
temperature for the monthly composite for August 1983 is shown in Figure 4. This
example represents climatological conditions during this period. The cooler SSTs of the
California Current System are observed along the coast, however the mesoscale
features are highly averaged and the depiction is obscured. The database consists of
monthly averages throughout the year.

The spatial gradient of the chlorophyll variability was computed by differentiating
the chlorophyll concentration image with respect to latitude and longitude (Figure 5).
Along the coast, higher gradients are observed by the red coloration. This corresponds
to a change of concentration of 2 mg / m*3 within a 20 km region. The monthly
chlorophyll gradients are quite low in comparison to daily chlorophyli gradients which
are observed from high resolution single day chlorophyll images. This suggests that
averaging chlorophyll monthly scales and over 20 km areas tends to smooth the true
gradients that can be observed crossing a mesoscale ocean front. Notice that the
squirts and jet extending offshore are implied by the gradients. The gradient SST
illustrates similar patterns in Figure 6. The bathymetry of the regions is illustrated in
Figure 7.

Finally, an example of the summer mixed layer depth is illustrated in Figure 8.
The spatial resolution of the data is 20 km is reflected in the blocky structure of the
figure.

A. AIRCRAFT FISH SPOTTER DATA:

Examples of the aircraft spotter data are illustrated in Figures 9-12 for Sept.
1983. The sightings of anchovy for this month binned into the locations and biomass
are shown in Figure 9. The 20 km grid cell observed in the figure identifies the location
where anchovy was observed. The light blue color code identifies the approximate
biomass (10 tons in this example). Note that anchovy was sighted in approximately 23
grid cells of the possible 195 possible cells (Figure 2).

Tuna sightings are illustrated for Sept. 1983 in Figure 10. A similar color scheme
is used to represent the tonnage. Approximately 67 cells in this month had sightings of
tuna which is considerably more than for anchovy.

Mackerel sightings are illustrated for Sept. 1983 in Figure 11. The same color
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scheme is used to represent the tonnage. Approximately 25 cells in this month had
sightings of mackerel which is more than anchovy and less than tuna.

Sardine sightings are illustrated for Sept. 1983 in Figure 12. The same color
scheme is used to represent the tonnage. Approximately 5 cells in this month had
sightings of tuna which is less than tuna, anchovy, and mackerel.

Bill Fish, Porpoise, and Whale where not sighted for this month.

B. SCATTERPLOTS:

The aircraft spotter data were combined with the ocean properties based on
location and on a selected month. For each grid cell the biomass for a species was
coupled with the corresponding ocean property. The initial results are illustrated in
scatter plots. An example is shown for September 1983 for anchovy in which the SST
and log of the surface chlorophyll concentration are related to fish observations (Figure
13). The 195 cells covering the aircraft total flights are plotted with the corresponding
monthly average SST and log (CHL). The SST ranges from 19 to 24 degree C.and the
chlorophyll ranged from 0.1 to 3 mg/m”3. The locations where anchovy were spotted is
represented as a diamond. Anchovy were observed between 19.5<sst<22.9 and
0.1<chl<2.0 for September.

The depth range of anchovy for September 1983 is related to chlorophyll in
Figure 14. A high percentage of anchovy appears to be located at depths less than
700 meters. The scattergram of SST and depth is shown in Figure 15 for September
1983. During the summer months there is no mixed layer depth in this area.

The frontal gradients of SST and chlorophyll are illustrated in the scatterplots for
anchovy in September 1983 (Figures 16,17). The chlorophyll gradient which is related
to SST (Figure 16), shows that anchovy are observed over the wide range of
chlorophyll gradients (0 to 0.7 mg/m*3). This suggests that the monthly average of the
chlorophyli tends to seclude the gradient or front analyses. A similar result is observed
in the SST gradient (Figure 17) where anchovy are observed at gradients from 0.1 to
0.5 degree C.

C. HISTOGRAMS:

Histograms of the ocean parameters (Chl, SST, depth, GradChl, and Grad SST)
for each species (except bill fish and whale) are illustrated for September 1983
(Figures 18-22). The mixed layer depth was 0 meters in September and is not shown.
This analysis shows how the ocean property is distributed with the observation and
begins to define the range which the species prefer. The total number of observations
for this month is labeled on the x axis. The y axis represents the ocean property
(depth, Chlorophyll, etc). The y scale is the percentage of the total number of
observations. The label YMAX on the y axis represents the # of observations for the
maximum percentage. The label for the x axis indicates the total number of
observations for the month, the monthly mean (MEAN(x)) and the variance (VAR(x))
for this ocean property, and the size of each bin.

Figure 18 shows the range of chlorophyll for each of the 5 species Tuna,
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Mackerel, Sardine, Anchovy, and Porpoise for Sept. 1983. The largest percentage of
observations occurs in the chlorophyll range of 0.0 - 2.0 mg/m*3. Figure 19 shows the
SST range for the same species of fish. During this month all fish appear to be
associated with the 19 -24 degree temperature range. Little difference is observed
between the species. Figure 20 shows the chiorophyll gradient for the 5 species. The
observations are not specifically associated with strong chlorophyll gradients as is
observed. The majority of the observations appear to be associated with chlorophyll
gradient between 0.0 - 1.0 (mg /m"3). Figure 21 illustrates the SST gradient for the 5
species in Sept. 1983. The ranges for the fish observations occur between 0.0 - 0.1
(degrees Celsius). Finally, Figure 22 illustrates how the observations for the 5 species
are associated with the water depth. Although the observations are spread between O -
1600 meters, the majority appear to be associated with the 100 meters depth.

A summary of the other months in 1983 can be found in Appendix A
(Histograms of Fish Species for Ocean Properties) (Figures 31 - 97). Appendix A
presents a graphical description of percentages of the observations of each of the
species which occur with specified ranges of the environmental parameters for each
month of 1983. The results of those histograms are as follows:.

Tuna observations during 1983 peaked off of the coast of Southern California
during the months of July, August, and September with the maximum in August. No
tuna were spotted during May and June. The tuna were spotted in water of
temperatures that ranged from 15 to 24 deg C, with 21 deg C being the most common
temperature for the spottings. Chlorophyll values during the period range between 0
and 6 (mg/m*3). Tuna were spotted in waters that ranged from the zero to 2000 meters
depth. The mixed layer depth ranged from 0 to 20 (meters) and chlorophyll gradients
ranged from 0 to 2 (mg/m"3).

Mackerel observations reached the highest values during Aprll and May . The
most common water temperature was 15 deg C in April and 18 deg C during May.
Chlorophyll values during this period ranged from 0 to 8 (mg/m*3) and fell between 0
and 5 (mg/m”3) most of the time. The chlorophyll gradient ranged between 0 and 3
mg/m*3. The mixed layer depth was between 0 and 50 (meters) and the mackerel
were spotted in waters that varied from 0 to 1600 meters depth, with the highest
percentage occurring in waters of 100 meter depth.

The observations for sardine indicate that the sardine industry was non-existent
in this region for 1983. The most common water temperature were between 15 and 22
deg C. Chlorophyll values ranged from 0 to 6 (mg/m*"3) while the chlorophyll gradients
were between 0 and 3 (mg/m"3). The most common temperature gradients was
between the range 0 and 0.1. The water depth where the sardine was observed
ranged from 0 to 600 (meters) while the mixed layer was between 0 and 20 (meters).

Anchovy were spotted in the region from April through September, with the
highest number of anchovy observations occurring during April. The sea surface
temperature ranged from 15 to 23 deg C. Chlorophyll gradients were low, 0 to 3
mg/m?"3, with most values being 0.5. The chlorophyll values ranged from 0 to 3
mg/m*3 during April and May and were zero for the period from June through
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September. Mixed layer depth was detected between 0 and 50 (meters) and the
anchovy were spotted in waters between 100 and 1400 meters deep.
A summary of these fish rules are illustrated in Tables | - L.

TUNA EXAMPLE:

The following results are focused on the example of tuna to characterize the
analysis performed and the results which will later be applied in the regression
analyses. The monthly mean ocean properties for tuna are illustrated in Figure 26.
The number of observations for tuna are labeled above the corresponding monthly
mean indicating that tuna was not observed in April or May during the flight efforts. The
time series of Monthly Biomass Observed for Tuna histograms are presented in Figure
23 for the year 1983. The histogram shows the abundance of tuna during the months
of July, August, and September, where greater then 100 observations were made each
of these months. August had the greatest observations; 306, totaling 27,003 tons. A
minor secondary high occurs in January and February. No tuna were observed in the
region during May and June. These data are important in understanding the statistics
used in the regressions analyses which will be presented later in that the number of
available data limit the possible regression. Notice that the number of observations for
each month which are labeled for each month will confine the statistics. For example
the July - Sept observations are numerous so that the mean and variance are
significant, however in May and April the 2 observations per month restrict the mean
and variance values for the range of parameters. )

In Figure 24, the mean and variance of sea surface temperatures for each
month for the tuna distribution are presented. The high levels of tuna biomass
observed in August and September (26,000 and 10,000 tons) are. associated with the
maxima in temperatures greater than 20 degrees C experienced in August and
September. The strongest variance in sea surface temperature also occurs during the
September maximum. Mean and variance of sea surface temperature gradients are
highest during the September to November period as shown in Figure 25. However,
the largest tuna biomass is observed in July, August and September. The July period
represents the time period prior to the changing SST and SST gradient field.

Mean monthly chlorophyll values during 1983 are relatively low (0.05 mg /m*3)
during the period of maximum tuna biomass (July - Sept) according to Figure 26
suggesting that chlorophyll is not a good tracer of tuna. The values of mean chlorophyll
concentration during this period are less than one mg/m”3. Higher values of chiorophyll
occur during the period from October through February, with the highest mean value
exceeding 3 mg/m*3. Mean monthly chlorophyll gradient values are low during the
maximum periods of high tuna biomass as shown in Figure 27. Peaks in mean
monthly chlorophyll gradient occur in October and December with a secondary peak in
February. Mean monthly chiorophyll gradient variance is highest in February with other
smaller peaks in July, October and November.

Figure 28 presents the monthly mean depths which tuna biomass was observed.
The illustration defines where the tuna were accumulated during the year. The highest
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tuna biomass observed in July, August and September occurred in areas with depths
from 500 to 800 meters depth. A monthly time series of the average mixed layer depth
where tuna were observed throughout 1983 is presented in Figure 29. Deepest
average mixed layer depths occur during the winter months however the total tuna
biomass is low during this time period. During the high tuna biomass observed in July,
August and September, the average mixed layer depths are zero for the period
suggesting a well mixed surface and subsurface layer. During monthly periods where a
mixed layer exists, the tuna biomass observed at the surface was minimal. This
suggests that surface observations of tuna are linked with the lack of a mixed layer or
that the tuna could be observed below the sea surface at the mixed layer depth.
However, the limitations of the fish spotter data limits our understanding to only surface
biomass.

A summary of the above figures indicates that tuna biomass is highest during the
July to September period. Environmental conditions that may be pertinent include high
monthly sea surface temperature values and variances, no monthly mean mixed layer
depth, a low mean monthly chlorophyll value, and depths between 500 and 800 meters
that occur within the cells where the tuna were spotted.

D. REGRESSIONS: _

Using the cell locations and fish abundance, the coincident geophysical values for
the satellite parameters listed above were obtained for comparison and correlation. A
statistical analysis was performed to determine the relationship of the fish biomass and
individual ocean properties. Additionally, the statistical relationships were tested on how
fish biomass is associated with multiple ocean properties. The statistical relationships
were performed for each month in 1983 and 1986 and tabulated in Tables M - V.

Yearly and monthly linear regressions were performed for only four (tuna, mackerel,
sardine, and anchovy) of the seven species; insufficient data were available during
1983 and 1986 for bill fish , whale and porpoise. Single linear regressions of the
biomass and an ocean property were evaluated based on their t distribution. The
multiple linear regression of biomass and all 6 ocean properties were evaluated on the
correlation coefficient and the significance was determined by using the f distribution.
Note that for sea surface temperature gradients and mixed layer depth there were
instances where all values were equal. In this case, the ocean property was not used
in the correlations. Also, each cell was normalized by dividing the total tonnage for a
cell by the number of times(efforts) the pixel was observed. The normalization was
done so that other pixels that were not observed as frequently would not be penalized.
The significant verifications of the single and multiple regressions were observed from
tables in Statistics in Research, by B. Ostle and W. Mensing (1975), 3rd Edition, pp.
544 - 559, using the t and f distributions, and number of cells observed. For the simple
regressions, the t distributions, total observations, total effort, total tonnage, and
number of cells containing fish for are labeled in Tables M - T. For the multiple
regressions, the f distributions, total observations, total effort, total tonnage, and the
number of pixels containing fish for each parameter (nelem), month, and species in the
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regressions for 1983 and 1986 are labeled in Tables U - V.

Note: The data were insufficient when there were fewer than seven cell/pixels
that contained fish. The regressions were done on a pixel basis.
If there was sufficient data to run the regression and there is an x on the
chart for mixed layer depth or SST gradients then the values for those
parameters were equal and not used in the regressions.

1. SINGLE REGRESSIONS FOR 1983 (Tables M - P)
For tuna, there was sufficient data for January, February, July, August and

September. No significant correlation between tuna biomass and the six ocean
properties was found for January. During the month of February, only mixed layer
depth exhibited significant correlation with biomass. In July, bathymetry, chlorophyll
and chlorophyll gradient showed significant correlations. In August and September the
sea surface temperature property was correlated with tuna biomass.

For mackerel, there was sufficient data for January, February, April,
May, June, July, August and September. There was not a significant correlation for the
six ocean properties for May, June and September. January, February, July and
August showed significant correlations between sea surface temperature and mackerel
biomass. In April, mackerel biomass had a significant correlation with chlorophyll and
July exhibited significant correlation between mackerel biomass and bathymetry.

For sardine, there was no sufficient data to determine correlations for 1983.

For anchovy, there was sufficient data during April, May, June, July, August
and September. No significant correlation between anchovy biomass and the the six
ocean properties was found for the other six months.

For tuna and mackerel there was no significant yearly.correlation.

For sardine biomass, chlorophyll exhibited a significant yearly correlation
and anchovy biomass had a significant yearly correlation with sea surface
temperature.

2. SINGLE REGRESSIONS FOR 1986 (Tables Q - T)
For tuna, the only month with sufficient data was June and a
significant correlation with chlorophyll was determined.

For mackerel, all months had sufficient data. During March and April no
significant correlations were found. In January, mackerel biomass had a significant
correlation with chlorophyll gradients. In February and June, mackerel biomass showed
significant correlations with sea surface temperature and sea surface temperature
gradients, and a significant correlation between mackerel biomass and bathymetry was
found in May.

For sardine, January, February, April, May and June had sufficient data.
The five months exhibited no significant correlation.
For anchovy, February, March, April, May and June had sufficient
data. March, April, May and June did not have significant correlations. February
showed significant correlations between anchovy biomass and chlorophyll gradients
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and sea surface temperature gradients.

3. MULTIPLE REGRESSIONS FOR 1983 (Table U, Figures 30 a,b,c)

For tuna, the months of January, February, July, August and September
contained sufficient data. During the other five months significant correlations between
tuna biomass and the six ocean properties were found. The yearly correlation was also
significant. Results are shown in Figure 30a.

For mackerel, January, February, April, May, June, July, August
and September contained sufficient data. The correlation for June between mackerel
biomass and the six ocean properties showed no significant multiple correlation. During
the remaining seven months, multiple correlations were significant. The yearly
correlation was also significant. Results are shown in Figure 30b.

For sardine, there was no sufficient data for each of the twelve months, but
the yearly regression was significant.

For anchovy, April, May, June, July, August and September had
sufficient data. April exhibited no significant correlation. Correlations during the
remaining five months were significant. The yearly regression was also significant.
Results are shown in Figure 30c.

4. MULTIPLE REGRESSIONS FOR 1986 (Table V, Figures 30 e,f,g,h)

For tuna, June was the only month that contained sufficient data.

June was significantly correlated, as was the yearly correlation. Results are shown in
Figure 30e.

For mackerel, all six months had sufficient data. All correlations
are significant including the yearly correlation. Results are shown in Figure 30f.

For sardine, January, February, April, May and June had insufficient
data. All five months had significant correlations, as did the yearly correlation.
Results are shown in Figure 30g.

For anchovy, February, March, April, May and June had sufficient data.
Correlations for all five months sampled were significant, as was the yearly correlation.
Results are shown in Figure 30h.
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VI. CONCLUSIONS

The monthly and yearly single correlations for tuna, mackerel, sardine and
anchovy for 1983 and 1986 using the single parameter approach does not provide a
predictive ability for estimating the distribution of the four fish species. The monthly
correlation for 1983 and 1986 for tuna, mackerel, sardine, and anchovy with the six
ocean parameters provides a rudimentary predictive ability for estimating the
distribution of tuna on a monthly basis. The yearly correlation for 1983 and 1986 for the
four species with the six ocean parameters provides a predictive capability for
estimating the yearly distribution of tuna.

The results in this study gives a predictive capability for estimating fish biomass for
surface related fish species using multiple surface related satellite parameters. A
shorter time scale, daily or weekly monthly averages, and higher resolution (e.g. 1
kilometer) satellite imagery should improve correlations. The shorter time scale would
be more efficient in studying fish behavior with evolving physical and biological
processes. The improved satellite resolution would offer a better understanding of the
influence of environmental conditions on the fish distribution. This study was also
attempted with 1 kilometer (daily) satellite imagery. The timeliness of the individual
satellite images in reference to the daily fish spotter data was too sparse to make a
correlation. In addition to the ocean parameters used in this experiment, correlation
with solar irradiance and winds would possibly produce better results. The study of
real time fish data and satellite imagery could provide improvements to predicting fish
distribution and acoustic voiume reverberation.
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CAPTIONS
Figure 1. Spotter pilot's flight boundaries. Pixel resolution is 20 km.
Figure 2. An example image of the total number of cells observed for the flight effort
during September 1983. The pixel resolution is 20 km.
Figure 3. A database example of the pigment chlorophyll distribution for August 1983.
Figure 4. A database example of Sea Surface Temperature for August 1983.
Figure 5. A database example of the chlorophyll gradient of the for August 1983.
Figure 6. A database example of the Sea Surface Temperature gradient for August
1983.
Figure 7. Bathymetry database of the region.
Figure 8. A database example of seasonal mixed layer depth from August 1983.
Figure 9. Anchovy sighting locations for September 1983.

Figure 10. Tuna sighting locations for September 1983.

Figure 11. Mackerel sighting locations for September 1983.

Figure 12. Sardine sighting locations for September 1983.

Figure 13. A scatter-plot of SST and surface chlorophyll concentrations for anchovy
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Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.

Figure 21.

observations in September 1983.

Note: The diamonds indicate where the anchovy were spotted and the (*'s)
denote the total flight effort.

A scatter-plot of depth range and chlorophyll concentrations for anchovy
observations in September 1983.

A scatter-plot of depth range and SST for anchovy observations in
September 1983.

A scatter-plot of the chlorophyll gradient and SST for anchovy observations
in September 1983.

A scatter-plot of the SST gradient and chlorophyll concentration for anchovy
observations in September 1983.

Histogram of percent of total observations for chlorophyli ranges for all
seven species in September 1983.

Histogram of percent of total observations for SST ranges for all seven
species in September 1983.

Histogram of percent of total observations for chlorophyll gradient ranges
for all seven species in September 1983.

Histogram of percent of total observations for SST Gradient ranges for all

_ seven species in September 1983.

Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.

Figure 28.
Figure 29.

Figure 30.

Histogram of percent of total observations for bathymetry ranges for all
seven species in September 1983.

Time series of total monthly biomass that was observed for tuna in 1983.
The number of sightings is labeled above each month.

The monthly mean and variance of SST for the 1983 tuna catch.

The monthly mean and variance of SST gradients for the 1983 tuna catch.
The monthly mean and variance of the chlorophyll concentrations for the
1983 tuna catch.

The monthly mean and variance of the chlorophyll gradient concentrations
for the 1983 tuna catch.

The monthly mean and variance of the bathymetry for the 1983 tuna catch.
The monthly mean and variance of the mixed layer depth for the 1983 tuna
catch.

The monthly and yearly multiple regression results for tuna, mackerel and
anchovy for 1983. The graphs show the ftest value (red bar), significance
level (green bar) and the correlation coefficient r (blue) for each month.
The monthly and yearly multiple regression results for tuna, mackerel,
sardine and anchovy for 1986. The graphs show the ftest value (red bar),
significance level (green bar) and the correlation coefficient r (blue) for
each month.

APPENDIX A. Figures 31 - 97 are the histograms for all months in 1983 showing

the percent of total observations for each species and environmental
parameter observed in this research.

20



R

TABLEA
EFFORT FILE EXAMPLE
YRMN DY PILFLT AMPM LAT NG

7817 91 1 336711838
7817 91 1 336711850
7817 91 1 335011833
7817 91 1 335011850
7817 91 1 335011833
7817 91 1 333311833
7817 91 1 333311817
7817 91 1 3333118.00
7817 91 1 3333117.83
7817 81 1 333311767
7817 91 1 3350117.67
7817 91 1 3350117.83
7817 91 1 3350118.00
7817 91 1 3367118.00
7817 91 1 336711817
7818 21 2 336711833
7818 21 2 3383118.50
7818 21 2 338311867
7818 21 2 3367118687
7818 21 2 338311850
7818 21 2 336711850
7818 21 2 336711833
7818 21 2 335011833
7818 21 2 333311833
7818 21 2 3333118.17

TABLEB

SIGHTING FILE EXAMPLE
YRMN DY PILFLT AMPM LAT LNG SPEC TONNAGE

7817 91 1 333311800 5 25

7817 91 1 333311817 5 25

7818 21 2 326711833 0 0

7818 21 2 328311833 2 20

7818 21 2 333311800 2 40

7818 31 2 326711833 2 2000
7818 31 2 331711833 0 10000
7818 31 2 333311817 2 2000
7818 31 2 333311833 2 3000
78 111 21 2 335011800 2 3000
78111 21 2 338311850 2 5000
78111 21 2 3400119.00 O 0

78 111 21 2 340011917 2 1000
78 111 71 2 326711833 2 3000
78111 71 2 331711833 0 9000
78112 31 2 333311817 2 5000
78 112 31 2 335011817 2 10000
78 112 31 2 340011883 0 5000
78115 111 2 3400119.00 0O 350
78 115 111 2 34.0011933 2 200
78 115 111 2 34.00119.50 2 50
78116 21 2 331711817 O o]

78 117 31 2 331711833 2 2000
78 117 31 2 333311833 2 5000
78 118 111 2 338311950 2 20

TABLE C
SIGHTING (.PRN) FILE EXAMPLE - FILENAME [S 8831.prn

( FILENAME - MNYRSP.PRN, MN = MONTH (8), YR = YEAR (83),
SP = SPECIES CODE (5) )

YRMNDY LAT LNG SP TONS

83 8 3 33.83 11867 § 100
83 8 4 33.33 11817 5 10



83 8 5 3250 117.83 § 8

83 8 53250 118.00 5 15
83 8 5 3267 118.00 & 8

83 8 6 33.00 117.83 5 300
83 8 6 33.00 118.00 5 200
83 8 6 33.17 117.83 5 2000
83 8 6 33.17 118.00 5 500
83 8 6 33.50 118.00 5 20

83 8 9 3317 11767 § 15

83 8 9 33.33 11767 5 50

83 8 9 33.33 117.83 5 15

83 810 33.17 117.33 5 22
83 810 33.17 117.50 5 125
83 810 33.17 11767 5 3

83 811 33.17 118.00 S 50
83 811 33.33 118.00 5 75
83 811 34.00 119.17 5 15
83 811 34.00 11917 § 50
83 814 33.83 11850 § 20
83 816 3267 117.83 § 30
83 817 33.00 117.50 5 50
83 817 33.00 117.67 5 75
83 819 3267 11767 5 50
83 819 32.67 117.83 § 50
83 821 33.50 11767 5 8

83 821 3350 11783 5 12
83 825 33.83 11850 5§ 50
83 825 33.83 11867 5 10

TABLE D
EFFORT (.PRN) FILE EXAMPLE - FILENAME 1S 883x.pm
( FILENAME - MNYRSP.PRN, MN = MONTH (8), YR = YEAR (83),
SP = SPECIES CODE (x))
YRMNDY LAT LNG SP TONS

83 8 1 3267 117.17 X 0
83 8 1 3267 117.33 X 0
83 8 1 3250 117.33 X Q
83 8 1 3233 11733 X 0
83 8 1 3217 117.17 X 0
83 8 1 32.00 117.17 X 0
83 8 1 31.83 117.17 X 0
83 8 1 31.83 117.00 X 0
83 8 1 31.67 117.00 X 0
83 8 1 31.67 116.83 X 0
83 8 1 31.50 116.83 X 0
83 8 1 31.33 116.83 X 0
83 8 1 31.33 11667 X 0
83 8 1 31.17 11667 X 0
83 8 1 31.00 116.67 X 0
83 8 1 30.83 116.50 X 0
83 8 1 30.67 116.50 X 0
83 8 1 30.50 116.50 X 0
83 8 1 3033 11650 X 0
83 8 1 30.33 116.33 X 0
83 8 1 30.17 116.33 X 0
83 8 1 30.00 116.33 X 0
83 8 1 29.83 116.33 X 0
83 8 1 29.83 116.17 X 0
83 8 1 30.00 116.17 X 0
83 8 1 30.17 116.17 X 0
83 8 1 30.33 116.17 X 0
83 8 1 30.33 116.33 X 0
TABLE E

SIGHTING (.OUT) FILE EXAMPLE - FILENAME IS 8835.0ut

( FILENAME - MNYRSP.out, MN = MONTH (8), YR = YEAR (83),
SP = SPECIES CODE (5) )

1J TTON TOBS XBAR LAT1 LNG1

2843 15 1 1500 3250 -118.00
28 44 8 1 800 3250 -117.83
2847 0 1  0.00 3250 -117.33
2943 8 1 800 3267 -118.00
2944 80 2 40.00 3267 -117.83
2945 50 1 50.00 32867 -117.67
2946 Q 1 000 3267 -117.50
2

2947 4] 0.00 3267 -117.33
3045 1000 1 1000.00 32.83 -117.67
3046 0 1 0.00 32.83 -117.50
3047 0 1 0.00 32.83 -117.33
3143 200 1 200.00 33.00 -118.00



3144 300 1 300.00 33.00 -117.83
3145 75 1 75.00 33.00 -117.67
3146 50 1 5000 3300 -117.50
3243 550 2 27500 33.17 -118.00
3244 2000 1 2000.00 33.17 -117.83
3245 18 2 900 3317 -117.67
3246 305 2 15200 33.17 -117.50
3247 22 1 2200 33.17 -117.33
3342 10 1 1000 33.33 -118.17
3343 75 1 7500 33.33 -118.00
3344 15 1 1500 33.33 -117.83
3345 50 1 5000 33.33 -117.67
3346 20 1 2000 33.33 -117.50
3443 20 1 2000 33.50 -118.00
3444 12 1 12,00 33.50 -117.83
3445 8 1 800 33.50 -117.67

3639 110 2 5500 33.83 -11867

TABLE F
EFFORT (.OUT) FILE EXAMPLE - FILENAME 1S 883x.out
{ FILENAME - MNYRSP.out, MN = MONTH (8), YR = YEAR (83),
SP = SPECIES CODE (x))
1J TTON TOBS XBAR LAT1 LNG1

359 o] 1 000 2833 -115.33
457 0 1 0.00 2850 -11567
458 0 5 000 2850 -115.50
459 0 6 000 2850 -115.33
557 0 2 000 2867 -115.67
558 0 9 000 2867 -115.50
559 0 6 000 2867 -11533
657 0 6 0.00 2883 -11567
658 0 8 0.00 2883 -11550
659 0 3 000 2883 -11533
757 0 8 (.00 2900 -11567
758 0 8 Q00 29.00 -115.50
759 0 2 0.00 29.00 -11533
855 ] 1 000 29.17 -116.00
856 0 3 000 2917 -115.83
857 0 10 000 29.17 -11567
858 0 5 000 29.17 -11550
954 0 1 0.00 29.33 -116.17
955 0 3 000 2933 -116.00
956 0 10 000 29.33 -11583
957 0 9 000 2933 -115.67
958 0 2 000 2933 -115.50
1054 0 2 000 2950 -116.17
1055 0 5 000 2950 -116.00
10 56 0 11 000 29.50 -115.83
1057 0 5 "0.00 2950 11567
1154 0 6 000 2967 -116.17
1155 0 6 000 2867 -116.00
1156 0 8 000 2967 -115.83
TABLE G

SIGHTING (.GVL) FILE EXAMPLE - FILENAME IS 8835.gvl
( FILENAME - MNYRSP.gvl, MN = MONTH (8), YR = YEAR (83),
SP = SPECIES CODE (5))

1 J LAT LNG TOBS TTONS XBAR BAT CHL SST MLD CHLGRAD SSTGRAD PIX/LINE

2843 32.50-118.00
2844 32.50-117.83
28 47 32.50-117.33
29433267 -118.00
2944 32.67 -117.83
29453267 -117.67
29 46 32.67 -117.50
29 47 32.67 -117.33
3045 32.83-117.67
30 46 32.83 -117.50
3047 32.83-117.33
31 43 33.00 -118.00
3144 33.00 -117.83
3145 33.00-117.67
3146 33.00-117.50
3243 33.17 -118.00
3244 33.17 -117.83
324533.17 -117.67
3246 33.17 -117.50
32 47 33.17 -117.33
334233.33-118.17

15 1500 158038 0.13 2150 000 004
8 800 119750 012 2163 000 004
0 000 33602 051 218 000 034
8 800 62318 013 2150 000 004
80 40.00 62318 013 2175 000 0.05
50 50.00 95820 014 2213 000 012
0 000 76676 016 2213 000 023
0 000 16851 035 2213 000 032

0 000 67104 035 2213 0.00 028
0.00 16851 0.3 2200 000 038

'75 7500 71890 051 2200 000 031
50 50.00 57532 1.26 2213 0.00 038
18 9.00 55133 207 2200 000 044

22 2200 33602 079 2200 000 063
10 10.00 55139 153 2150 000 039

L ANNSaN S AadaaalNa AN Ao
o

1000 1000.00 98213 0.18 2188 000 020

200 200.00 81462 015 2175 000 018
300 30000 79069 019 2175 000 028

550 27500 76676 069 2175 000 043
2000 2000.00 647.11 086 2200 0.00 047

305 152.00 19244 067 21.88 000 045

23



3343 33.33-118.00
3344 33.33-117.83
334533.33-117.67
3346 33.33 -117.50
34 43 33.50 -118.00
34 44 33.50-117.83
3445 33,50 -117.67
36 39 33.83-118.67
36 40 33.83 -118.50
37 3634.00-119.17

75 7500 59925 288 2163 000 051 0.13325/250
15 1500 575.32 1.43 2150 000 067 025327/250
50 50.00 24030 080 2213 000 065 0.25329/250
20 2000 31209 101 21.88 000 077 0.25331/250
20 2000 28816 095 2200 000 070 0.13325/248
12 12.00 12065 1.29 2200 000 095 0.25327/248
800 31209 1.33 2163 000 083 025329/248

110 55.00 45567 045 2125 0.00 060 0.13318/245
70 3500 16851 122 21.00 000 028 0.13320/245
65 32.00 38388 1.96 20.63 000 083 025312/243

NA RN =2 ot a2 a1
@

TABLEH
EFFORT (.GVL) FILE EXAMPLE - FILENAME IS 883x.gvl
( FILENAME - MNYRSP.gvl, MN = MONTH (8), YR = YEAR (83),
SP = SPECIES CODE (x) )
1 J LAT LNG TOBS TTONS XBAR BAT CHL S$ST MLD CHLGRAD SSTGRAD PIX/LINE

3592833-11533 1 O 000 7279 014 2300 000 008 1.13356/307
4572850-11567 1 O 000 83855 0.18 2238 000 007 0.25852/305
4582850-11550 5 O 000 24030 023 2263 000 007 0.13354/305
4592850-11533 6 0 000 9672 021 228 000 005 0.13356/305
5572867-11567 2 O 000 671.04 017 2238 000 008 0.25352/303
5582867-11550 9 O 000 50353 025 2250 000 008 0.13354/303
559286711533 6 O 000 26423 029 2263 000 011 0.13356/303
6572883-11567 6 0 000 143680 019 2225 000 008 0.25352/301
5582883-11550 8 O 000 86248 027 2238 000 008 0.38354/301
6592883-11533 3 0 0.00 33602 031 2250 000 022 0.13356/301
7572900-11567 8 O 000 148466 027 2225 000 022 0.13352/300
75829.00-11550 8 O 000 83855 055 2225 000 028 0.38354/300
7592900-11533 2 O (000 28816 0.41 2200 000 033 0.13356/300
8552917-11600 t O 0.00 1771.82 018 2200 000 005 0.13348/298
856201711583 3 0 000 162824 041 2213 000 008 0.13350/298
8572917-11567 10 O 000 138894 141 2213 000 043 0.13352/298
8582917-11550 "5 O 000 45567 213 2213 000 053 0.25354/298
9542933-11617 -1 0 000 205898 0.7 2200 000 004 0.13346/296
955293311600 3 O 000 191540 027 21.88 000 008 0.13348/296
9562933-11583 10 O 000 167610 095 2188 0.00 028 0.13350/296
9572933-11567 9 O 000 79069 437 2200 000 015 0.25352/29
958293311550 2 0 000 16851 3.50 2188 000 023 063354/296
10542950-11617 2 O 000 205898 0.16 21.88 000 023 0.13346/294
105529.50-116.00 5 0 000 191540 023 21.75 000 1.01 0.13348/294
10562950-11583 11 O 0.00 110178 088 21.88 000 072 0.13350/294
10572950-11567 5 O 000 240.30 3.40 2188 000 1.33 0.13352/294
11542967-11617 6 O 000 201112 014 2213 000 089 0.13346/292
11552967-11600 6 O 000 167610 013 2200 000 3.40 0.13348/292
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Table M. Single Regressions for Tuna 1983

Month Jan |l Feb | Mar |l Apr || May || Jun it Jul || Aug || Sep || Oct|| Nov || Dec | Yearly
fotalobs | 37 | 15 2 2 0 0 162 § 306 f 164 15 7 2 712
total effort § 407 | 221 4 23 0 0 J1797 § 2322 §1176] 88 § 84 1" 6133

totaltons || 800 § 360 § 20 15 0 0 J 1393227003 99648 1112§ 280 § 20 J 53506
#Pix /w fish § 15 10 2 1 0 0 73 89 62 3 2 2 259
Bat(r) 0131 0.1 X X X x| 0.13 { 0.08 | 0.156 X X x| 002
Chi(r) 0.45| 0.47 X X X x| 0.12 | 0.05 | 0.0% X X x| 0.02
SST () 041 0.45 X X X x| 001 | 0.26 | 0.45 X X x| 0.03
Mid () 041033 X X X X X X X X X x| 0.05
GChl (» 0.39] 04 X X X x| 0.21 | 0.07 | 0.1 X X x| 0.05
GSST(n) X X X X X x| 009 | 0.3 | 0.06 X X x| 0.09
Bat (1) 0121 0.72 X X X x| 291 ] 1.26 | 0.12 X X x{ 0.1
Chl (1) 0.18 | 0.29 X X X x| 211 { 0.89 | 0.68 X X x{ 052
SST(hH) 011] 219 X X X x| 0.77 | 2.47 | 3.47 X X x| 0.58
Mid (1) 1.75| 2.9 X b3 X X X X X X X x| 032
T eChih | 027] 021 X X X x| 28 | 08 | 076 X X x| 1.32
GSST(1) X X X X X x| 0.35 ] 0.13 | 0.31 X X x| 1.67
Book Val (Hf 2.16 § 2.31 X X X xf 1.99 1.99¢ 2 X X xj 197
P =0.975 [Significant Ttest Are In Bold !
Table N. Single Regressions for Mackerel 1983
Month Jan il Feb || Mar || Apr || May || Jun || Juf || Aug | Sep || Oct || Nov || Dec |} Yearly
total obs 146 § 40 8 158 166 53 82 7 54 8 1 0 777
total effort § 1143 472§ 55 § 1022 ] 1075 239 § 1045 868 | 669 § 138§ 42 0 6768
total tons [ ####] 17830 198 § 39218 56605§ 7761 § 33330] 11641 8975 377 1 0 §182445
#Pix /w fish § 52 18 6 38 44 19 40 32 25 6 1 0 281
Bat(®) 0.02{ 0.04 x| 001 | 003 [ 009| 0.14 ] 054 | 0.28 X X x| 0.02
Chi(n) 021]0.13 x| 038 | 017 | 0.18] 0.16 | 0.31 | 0.03 X X x| 0.01
SST(® 0.421 0.68 x| 0.26 | 031 ] 0.12] 0.25 | 0.66 | 0.02 X X x| 01
Mid () 0.33] 0.31 x| 0.34 | 005 | 0.1 X X X X X x| 0.04
GChi(r) }0.05( 0.04 x{ 001 | 017 {0.19] 025 | 048 | 0.08 X X x| 0.05
GSSTI(r) X X x| 012 | 019 x| 0.12 | 0.22 | 0.07 X X x| 0.05
Bat () 1.53] 0.95 x| 095} 018 | 0071 238 08 | 1.14 X X x| 0.55
Chl () 0441 0.32 x| 268 | 092 | 037 1.59 | 0.36 | 0.65 X X x| 0.38
SST(H 2.09| 3.35 x| 0.85 2 |046}) 205} 441 03 X X x| 1.83
Mid () 0.38] 0.21 x| 1.39 | 0.07 | 0.25 X X X X X x| 0.58
GChi(® |001] 03 x| 0.6 0.68 | 053 1.24 | 1.71 | 0.32 X X x| 1.33
-GSST(H) X X x| 1.39 0.8 x| 1.76 | 0.03 | 0.14 X X x{ 015
Book val (Hf 201 2.12 x| 203 § 202 211 202 § 204 § 207 X X x{ 1.97
P=0.975 [Significant Ttest Are In Bold !




Table O. Single Regressions for Sardine 1983

Month Jan || Feb | Mar || Apr | May |} Jun}ll Jul || Aug || Sep |} Oct|l Nov || Dec || Yearly
total obs 2 5 0 6 1 0 3 4 10 0 0 0 31
totaleffort § 42 § 140 © 197 48 0 112 g 118 198y O 0 0 855
totaltons | 40 § 370 © 850 50 0§ 230 50 g 20 O 0 0 1800
#Pix /wfish § 2 5 0 5 1 0 3 4 5 0 0 0 25

Bat(r) X X X X X X X X X X X x| 0.46
Chl(r) X X X X X X X X X X X x| 0.67
SST(n) X X X X X X X X X X X x| 0.31
Mid (r) X X X X X X X X X X X x| 0.07
GChi () X X X X X X X X X X X x| oM
GSST(D X X X X X X X X X X X x| 025
Bat () X X X X X X X X X X X x| 1.08
Chi(H X X X X X X X X X X X x| 4.16
. SST(H) X X X X X X X X X X X x| 0.89
Mid () X X X X X X X X X X X x| 0.35
GChi () X X X X X X X X X X X x| 1.34
GSST(h) X X X X X X X X X X X x| 0.46
Book Val (f) X X X X X X X X X X X x§ 2.07
P =0.975 fSignificant Ttest Are In Bold !
Table P. Single Regressions for Anchovy 1983
Month Jan || Feb || Mar |} Apr || May lf Jun{l Jul || Aug || Sep |} Octlf Nov |} Dec || Yearly
total obs 3 7 0 54 25 25 30 39 26 0] 0 o] 209
total effort | 78 | 134 0 690 629 | 207 § 661 979 § 561 0 0 0 3939
totaltons § 35 || 282 0 [ 22905§ 9640 § 7745) 1450 § 5136 § 1970f O 0 0 49163
#Pix /wfish | 2 5 0 25 14 11 23 26 23 0 0 0 129
Bai(r) X X x| 013 | 031 | 054 037 | 02 | 018 X X x{ 0.08
ChI(n X X x| 005 | 014 | 014} 027 { 0.21 | 0.12 X X x| 0N
SST (D X X x| 011 | 0.28 { 0.69| 012 | 0.14 | 0.29 X X x| 0.28
Mid (0 X X x| 0.04 | 007 | 0.14 X X X X X x| 0.06
GChl () X X x| 009 | 017 | 038] 024 | 0.14 | 0.14 X X x{ 0.07
GSST(D X X x| 0.09 | 0.06 x| 002 | 029 | 01 X X xt 0.1
Bat (1) X X x| 031 { 083 | 1.57| 0.51 | 1.57 | 0.35 X X x| 0.39
Chi () X X x[ 003 ] 058 | 07 | 0.55 | 1.05 | 0.84 X X x| 02
SST() X X x{ 017 | 1.35 1086} 0.77 | 0.03 | 1.25 X X x| 2.85
Mid ) X X x| 009 | 036 | 1.64 X X X X X x| 0.04
GChI (1) X X x{ 012 | 055 | 1.89f 032 { 1.51 | 0.23 X X x| 034
GSSI(h) X X x| 017 | 0.87 x§ 0121 197 | o.M X X x| 0.06
Book Val (t) X X x§ 207 | 218 § 2263 2.08 } 2.06 § 2.08 X X xf 1.98
P =0.975 [Significant Ttest Are in Bold !




Table Q. Single Regressions for Tuna 1986

Month Jan Feb Mar Apr May Jun Yearly
total obs 17 6 4 8 31 206 272
total effort | 116 4 1 18 8 N 258
total tons 900 70 50 98 110 44 1642
#Pix /w fish 2 2 1 2 5 14 26
Bat(n X X X X X 0.06 0.21
Chl(r) X X X X X 0.54 0.12
SST () X X X X X 0.56 0.54
Mid () X X X X X 0.5 0.15
GChl () X X X X X 0.16 0.01
GSST() X X X X X 0.24 0.63
Bat (1) X X X X X 0.59 1.14
Chi () X X X X X 3.55 0.86
SST(t) X X X X X 0.2 1.47
Mid () X X X X X 0.73 0.62
GChi (H) X X X X X 0.44 0.38
GSST(H) X X X X X 1.54 279
Book Val (f) X X X X X 2179 2.064
P=0.975 gSignificant Ttest Are In Bold!
Table R. Single Regressions for Mackerel 1986
Month Jan " Feb —lr Mar Apr ]I May Jun " Yearly
total obs 146 168 98 230 389 894 1925
total effort | 534 263 113 413 345 525 2193
total tons § 36080 26640 6351 23362 140125 § 149535 § 382093
#Pix /w fish 18 15 12 19 33 51 148
Bat(n) 0.44 0.37 0.41 0.28 0.12 0.04 0.02
Chi(r) 0.09 0.15 0.12 0.24 0.21 0.01 0.13
SST () 0.35 0.43 0.34 0.22 0.03 0.32 0.01
Mid (n) 0.05 0.06 0.33 0.24 0.14 0.08 0.07
GChl () 0.67 0.25 0.17 0.35 0.28 0.1 0.09
GSST(n 0.13 0.33 0.09 0.09 0.13 0.01 0.04
Bat (1) 1.09 0.56 0.44 0.32 263 0.77 1.16
Chl () 1.08 0.16 0.43 0.42 1.61 0.1 1.76
SST(H) 0.38 2.68 0.39 0.61 1.45 35 0.51
‘Mid (1) 0.1 1.06 0.68 0.61 1.656 0.87 1.09
GChl (D) 248 0.56 0.48 1.06 1.91 1.21 0.74
GSST(H) 0.09 2.53 1.1 0.77 1.0 231 0.76
Book Val (hg 2.12 216 223 211 2.04 2.01 1.98
P =0.975 pSignificant Ttest Are Iin Bold!




Table S. Single Regressions for Sardine 1986

Month Jan Feb Mar H Apr May Jun Yearly
fotal obs 180 54 37 220 209 456 1156
total effort | 536 170 39 645 461 311 2162
fotaltons | 19500 § 21400 21500 29508 51736 23600 167244
#Pix /w fish 22 8 4 16 17 19 86
Bat(r) 0.09 0.42 X 0.01 0.08 0.5 0.07
Chi(n 0.12 0.33 X 0.05 0.42 0.3 0.12
SST () 0.34 0.35 X 0.08 0.01 0.12 0.13
Mid () 0.09 X X 0.06 0.28 0.08 0.01
GChi (r) 0.26 0.39 X 0.53 0.3 0.14 0.03
GSST1(r) 0.26 0.28 X 0.17 0.05 0.23 0.12
Bat (1) 0.27 0.96 X 0.44 1.32 1.76 0.6
Chl () 0.37 0.75 X 0.08 207 1.24 1.73
SST(H) 0.84 0.24 X 0.03 1.39 0.57 1.54
Mid () 0.32 X X 0.02 0.44 0.07 0.c8
GChi () 0.6 0.69 X 1.92 0.4 1.65 0.12
GSST(h) 0.58 0.64 X 0.6 0.72 1.05 1.28
Book Val (Hhy 209 2.45 X 215 2.13 21 1.99
P =0.975 JSignificant Ttest Are In Bold!
Table T. Single Regressions for Anchovy 1986
Month Jan Feb Mar Apr 1' May Jun Yearly
total obs Al 172 114 139 152 220 868
total effort 32 189 36 228 15 78 578
total tons 6593 21351 10819 J 6559804 | 825434 54453 7478454
#Pix /w fish 5 13 11 15 1 20 75
Bat(n) X 0.37 0.59 0.53 0.32 0.29 0.25
Chli(ry X 0.16 0.2 0.76 0.36 0.47 0.23
SST () X 0.14 0.37 0.66 0.32 0.78 0.26
Mid (r) X X X 0.1 0.37 0.6 0.01
GChl (n) X 0.67 0.38 0.01 0.38 0.05 0.02
GSST() X 0.58 0.01 0.31 0.25 0.68 0.19
Bat () X 1.3 1.1 0.39 0.19 0.46 1.49
Chl () X 1.16 0.64 1.47 0.89 0.31 0.99
SST() X 0.15 0.43 1.03 0.81 1.7 0.85
‘Mid () X X X 0.11 1.26 0.98 0.07
GChl () X 3.69 1.21 1.49 0.29 0.44 1.53
GSST(H) X 2.78 15 0.01 0.32 0.15 1.3
Book val (1) X 22 226 216 226 2.1 I 1.99
P =0.975 [Significant Ttest Are In Bold!




Table U. Muliiple Regression Analysis / Verificafion for 1983

#pix/w Sig/

Species Month fotal obs total effort total tons fish mult Ftest Book Val Non Sig
Tuna Jan 37 407 800 15 0.65 1.35 0.21 S
Feb 15 221 360 10 0.89 291 0.193 S
Mar 2 4 20 2 X X X X
Apr 2 23 15 1 X X X X
May 0 o] 0 0 X X X X
Jun 0 0 0 0 X X X X
Jul 162 1797 13932 73 0.41 2.77 0.226 S
Aug 306 2322 27003 89 0.32 1.85 0.224 S
Sep 164 1176 9964 62 0.47 3.21 0.226 S
Oct 15 88 1112 3 X X X X
Nov 7 84 280 2 X X X X
Dec 2 N 20 2 X X X X
Yearly 712 6133 53506 259 0.14 0.81 0.273 S
Mackerel Jan 146 1143 22556 52 0.47 2.6 T 0224 S
Feb 40 472 1783 18 0.74 2.97 0.214 S
Mar 8 55 198 6 X X X X
Apr 158 1022 39218 38 0.57 2.46 0.263 S
May 156 1075 56605 44 0.4] 1.23 0.265 S
Jun 53 239 7761 19 0.26 0.18 " 0214 NS
Jul 82 1045 33330 40 0.53 2.65 0.222 S
Aug 71 868 11641 32 0.8 9.04 0.221 S
Sep 54 669 8975 25 0.33 0.47 0.219 S
Oct 8 138 377 6 X X X X
Nov 1 42 1 1 X X X X
Dec 0 0 0 0 X X X X
Yearly 777 6768 182445 281 0.15 1.01 0.273 S
3 A T T B e SRR ES T S, BT
Jan 2 42 40 2 X X X X
Feb 5 140 370 5 X X X X
Mar 0 0 0 0 X X X X
Apr 6 197 850 5 X X X X
May 1 48 50 1 X X X X
Jun 0 0 0 0 X X X X
Jul 3 12 230 3 X X X X
Aug 4 18 50 4 X X X X
Sep 10 198 210 5 X X X X
Oct o] 0 0 0 X X X X
Nov 0 0 0 0 X X X X
Dec 0 0 0 0 X X X X
Yearly 31 855 1800 25 0.8 5.18 0.258 S




Table U. Mulliple Regression Analysis / Verification for 1983

Anchovy Jan 3 78 35 2 X X X X
Feb 7 134 282 5 X X X X
Mar 0 0 0 0 X X X X
Apr 54 690 22905 25 0.16 0.07 0.258 NS
May 25 629 9640 14 0.56 0.53 0.238 S
Jun 25 207 7745 1 0.89 3.8 0.198 S
Jul 30 661 1450 23 0.41 0.68 0.216 S
Aug 39 979 5136 26 0.47 1.16 0.219 S
Sep 26 561 1970 23 0.39 0.61 0.216 S
Oct 0 0] 0 X X X X
Nov 0 0 X X X X
Dec 0 0 0 X X X X
Yearly 209 3939 49163 129 0.29 1.85 0.27 S
Table V. Mulliple Regression Analysis / Verification for 1986
#pix/w Sig /
Species Month total obs total effort fotal tons fish mult Ftest Book val Non Sig

- Tuna RE Jan 3 17 900 2 X X X X
Feb 2 6 70 2 X X X X
Mar 1 50 1 X X X X
Apr 3 8 @8 2 X X X X
May 6 31 110 5 X X X X
Jun 26 206 414 14 0.91 5.42 0.238 S
Yearly 4] 272 1642 26 0.74 3.81 0.258 S

TR [y | = B e T S S e ] : [T ra e | |
Mackerel Jan 40 146 36080 18 0.74 2.28 0.248 S
Feb 31 168 26640 15 0.81 2.4 0.241 S
Mar 18 8 6351 12 0.61 0.5 0.228 S
Apr 52 230 23362 19 0.51 0.7 0.25 S
May 96 389 140125 33 0.64 2.99 0.26 S
Jun 140 894 149535 51 0.49 228 0.265 S
Yearly 377 1925 382093 148 0.21 1.05 0.273 S
Scrdlr;eu Jan 32 180 19500 22 0.43 0.56 0.254 S
Feb 10 54 21400 8 0.68 0.34 0.167 S
Mar 10 37 21500 4 X X X X
Apr 36 220 29508 16 0.58 0.75 0.244 S
May 31 209 51736 17 0.66 1.28 0.246 S
Jun 27 456 23600 19 0.7 1.89 0.25 S
Yearly 146 1156 167244 86 0.27 1.05 0.267 S
/.\;wgh-ovy ' Jan 6 7 6593 5 X X X X
Feb 27 172 21351 13 0.89 5.61 0.205 S
Mar 27 114 10819 11 0.84 243 0.198 S
Apr 44 139 6559804 15 0.86 3.85 0.241 S
May 50 152 825434 11 0.64 0.47 0.221 S
Jun 34 220 54453 20 0.82 4.32 0.25 S
Yearly 188 868 7478454 75 0.39 1.96 0.267 S
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Figure 1. Spotter pilot’s flight boundaries. The Pixel
Resolution is 20 km.



Figure 2.

U.S. WEST COAST

| Total Fiight Effort |

1neninilka.

An example image of the total number of cells
observed for the flight effort during September
1983. The pixel resolution is 20 km.
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Figure 3. A database example of the pigment chlorophyll
distribution for August 1983.



Figure 4.

An example of the
for August 1983.
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Figure 5. A database example of the spatial gradient of the
chlorophyll variability for August 1983.
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Figure 6. An example of the Sea Surface Temperature
gradient for August 1983.
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Figure 7. An example of the bathymetry database from August
1983.
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Figure 8. An example of the seasonal mixed layer depth
database from August 1983.




Figure 9. An example of the anchovy sighting locations
for September 1983.



Figure 10. An example of the tuna sighting locations for
September 1983.




Figure 11. An example image of the mackerel sighting
locations for September 1983.



Figure 12. An example image of the sardine sighting
locations for September 1983.
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Figure 16

CHLOROPHYLL GRADIANT
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SEA SURFACE TEMPERATURE GRADIANT

Figure 17

ANCHOVY  SEPTEMBER 1983

1.0 i IIIIH‘ | | Ili‘lli] I T |||1||[ ] T T 171711

0.8 ]

- ¥ X i
@

0.6 - . ]

L x * *@@ * -
0.4 — —

<ﬁ> EEXNNE ¥ X N XM X @ %@3&\( <¥> ¥ X *

— @ HHOK HIORK WK #@N @f@ WAEFX XKH ¥ Ed * -
0.2 -
0.0 | ] 11[111| i | Illllll | | lllllll ] I A A A

0.01 0.10 1.00 10.00 100.00

LOG[Chlorophyll} (mg/m3)
Asterick=FlightPath(#Samples=195)Diamond=Species(#Samples=23)




# OF OBSERVATIONS [YMAX # = 0]

=6

# OF OBSERVATIONS [YMAX #

# OF OBSERVATIONS [YMAX # = 36]

Figure 18

TUNA  SEPTEMBER 1983
T T T T T T

100 T

g
=]

Lo

~N
3

P

&S

L

>

1

1

T

1

N
O B PP

Chlorophyll {mg/m3) §OBSERVATIONS: 165

5

10

[MEAN(x)=0.634000,VAR(x)=0.687046]

100f T

80

T

SARDINE SEPTEMBER 1983
T T T

T

T

D
o

2
T

S

r

S ]

IO

RS

N
M%??Z/I

2
VI

1

1

i

1

1

1

1

© P

S
Chlorophyll (mg/m3) #OBSE

10
RVATIONS: 11

[MEAN(x)=0.922727 VAR(x)=0.270282)
PORPOISE SEPTEMBER 1983
T T T T T T T T T T

f=l
=]

@
2

-

A

@D

s

TSRS T

[N

R
]

-

1

L4 1

1

o g
52

5

10

Chlorophyll (mg/m3) f#OBSERVATIONS: 40
[MEAN(x)=0.357000,VAR(x)=0.138606)

15

43)

# OF OBSERVATIONS [YMAX # =

23]

# OF OBSERVATIONS [YMAX #

1700]

# OF DBSERVATIONS [YMAX §

MACKEREL SEPTEMBER 1983
TTT T T T T T

100

o

@

rY

]

e L

gm

HPLIRIR

727

8

L

1

1

i

1l

[¢ 5 10
Chlorophyll (mg/m3) §OBSERVATIONS: 55
[MEAN(x)=0.683091,VAR(x)=0.615100]
ANCHOVY SEPTEMBER 1983
101 T L T
] ]
s

D

'S

»n

L

1

1 1 1

° E{y‘y
se00ts
L

5

10

Chilorophyll (mg/m3) #OBSERVATIONS: 27
[MEAN(x)=0.423704 VAR(x)=0.152878]

150

TOTAL EFFORT SEPTEMBER 1983
T T T T T T T T T T T

100

w
A A LA

7

-

1

o%’
H0rr
%

10

5
Chiorophylt (mg/m3) #OBSERVATIONS: 2058

{MEAN(x)=0.630807 VAR(x)=0.691246]

15

0]

# OF OBSERVATIONS {YMAX #

= 0}

# OF OBSERVATIONS [YMAX #

100

80

BILL Fi>H SEPIEMBER 1983
LI T T T T

T

60

40

20

11

I [

5

10

Chlorophyll (mg/m3) #OBSERVATIONS: O
[MEAN(x)=0.00000, VAR(x)=0.00000}

100

80|

WHALE SEPTEMBER 1983
T T T T

60

40

20

1 1

1

! 1 1 1 Il 1

1

5

10

Chlorophy!t (mg/m3) #OBSERVATIONS: O

[MEAN(x)=0.00000 VAR(x)=0.00000]

15



44)

# OF OBSERVATIONS [YMAX #

# OF OBSERVATIONS [YMAX # = 8]

20]

# OF OBSERVATIONS [YMAX #

Figure 19

TUNA SEPTEMBER 1983

100

£ LS A I I N O O O I O

80

60

40

20

0

Verrsrrr s AR

\
\
s
X

JI I N 0 0 OO 0 1 N O SO0 5 S N T O e |

10

Sea Surface Ternperature (deg C) FOBSERVATIONS: 164

20 30

[MEAN(x)=21.4503.VAR(x)=1.81215]
SARDINE SEPTEMBER 1983

40

100

LA 20 N I S S I I O I B

g0

60

40

20

0

Ll RSN

10

20 30

Seo Surface Temperature (deg C) FOBSERVATIONS: 10

[MEAN(x)=21.4020 VAR(x)=0.1496 18]
PORPOISE  SEPTEMBER 1983

40

F¥o e} UL LN L LA I LA A O B O B O
80

60

40

20
L 4
L H _

i

011|1|||1§ LIS A S W
10 20 30

40

Sea Surface Temperoture (deg C) #OBSERVATIONS: 39

[MEAN(x)=21.7115VAR(x}=1.13677]

# OF OBSERVATIONS [YMAX # = 29]

# OF OBSERVATIONS [YMAX # = 13]

753]

# OF OBSERVATIONS [YMAX #

MACKEREL SEPTEMBER 1983

1QO[ T TTT TV TT FTTrT Ty TrTTiTrfrrrrrrroTs
L 4
80
L ]
60
40
20
8
I § J
s
L § i i
N
b s s‘ 4
Ollll!ll"s %slllll\ll!!lllll
10 20 30 40
Seo Surfoce Temperoture (deg C) fOBSERVATIONS: 54
[MEAN(x)=21.3078 VAR(x}=0.95113¢&]
ANCHOVY SEPTEMBER 1983
100 T T T I T T T T T T T Ty T T T T 7T
80
60
40
20
oluasi i} NN EEE|
10 20 30 40
Sea Surface Temperature (deg C) #OBSERVATIONS: 26
[MEAN(x)=21.7673 VAR(x)=0.731028]
TOTAL EFFORT SEPTEMBER 1983
150 T 7Ty rTrrr[rirvrrryrrryprrirraraT
100
50
L 3 ,
i1
I 1 ]
i
L NEERH J
HEN
ol o S¥8IY vy b
10 20 30 40

Sea Surfoce Temperature (deg C) #OBSERVATIONS: 2057

[MEAN(x)=21.8039 VAR(x) = 1.30974)

= 0]

# OF OBSERVATIONS [YMAX #

# OF OBSERVATIONS [YMAX # = 0]

BILL FiSH SEPTEMBER 1983

100[ 7T

80

LA AR ALEE DL NI S 1 T I N O B

60

40

20

Ol st el p i1t

10

20 30

Sea Surface Temperoture (deg C) #OBSERVATIONS:

[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE SEPTEMBER 1983

E 7o Yo ) BNLJLINL LI N B S 0 O O A B

80

60

40

20

Orl|lllllllIlI[lllelIlllllII

10

20 30

40

Sea Surface Temperature (deg C) #OBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000]



163]

# OF OBSERVATIONS [YMAX #

10]

4 OF OBSERVATIONS [YMAX #

# OF OBSERVATIONS [YMAX § = 37]

Figure 20

TUNA  SEPTEMBER 1983
L— L — T

22

2]

o]
%

D

s
LD

1 1 L e b 1 L 1

N
o T

2 4

Gradient Chiorophyll (mg/m3) JOBSERVATIONS: 164

[MEAN(x)=0.291280,VAR(x)=0.0768395]

SARDINE SEPTEMBER 1983
oy T T T 1 T T

sl

'y

N

o B o ooty

L 1 1 Il 1 1 . 1 1

o

2 4
Grodient Chlorophyll (mg/m3) #OBSERVATIONS: 10
[MEAN(x)=0.552000,VAR(x)=0.0275067]

PORPOISE SEPTEMBER 1983
T T T T T T T

o
=

]

o

-

[N

N
SN i 2 % | 1 l 1

O B I A B

2 4
Grodient Chiorophyll (mg/m3) JOBSERVATIONS: 39
[MEAN(x)=0.326667,VAR(x)=0.436039]

3

53]

# OF OBSERVATIONS [YMAX #

25]

# OF OBSERVATIONS [YMAX #

1991]

# OF OBSERVATIONS [YMAX #

3

L

MACKEREL SEPTEMBER 1983
T T T T

%

[s:3
s

[

e

7

Y

2

S

B~ S| ) R B | TN |

o S

4
Gradient Chlorophylt (mg/m3) #OBSERVATIONS: 54

2

[MEAN(x)=0.365741,VAR(x) =0.0645607]
ANCHOVY SEPTEMBER 1983
T T T T T T T

S
R

o

o]

T T

G

4
7

-

S

[N

N
T P o

O S T )

Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 26

2 4 6

[MEAN(x)=0.296923,VAR(x) =0.129406]

150

3

ITOTAl_ EFFORT SEPTEMBER 1983
T T T T T T T T

u

Lo s L 1_ade 1 L 1 1

© O BB TN

2z 4 [
radient Chlorophyll (mg/m3) #OBSERVATIONS: 2057
[MEAN(x)=0.361332,VAR(x)=0.179958]

# OF OBSERVATIONS {YMAX # = 0]

=0}

§ OF OBSERVATIONS [YMAX #

BILL FISH SEPTEMBER 1983
T T L T

100

80

T

&0

40

20

0o L

L L 1 1 { £ 1 1

2 4

Gradient Chlorophyll (mg/m3) §OBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000}
WHALE SEPTEMBER 1983
T T T T T T

100

80O

T T

&80

40

20

0o 1

Il | 1. 1 1 1 L 1

Gradient Chlorophy!l (mg/m3) #OBSERVATIONS: O

2 4

[MEAN(x)=0.00000,VAR(x)=0.00000}

6




164]

# OF OBSERVATIONS [YMAX #

10]

# OF OBSERVATIONS [YMAX #

39)

# OF OBSERVATIONS [YMAX #

Figure 21

TUNA SEPTEMBER 1983

LI I N N O A A S O O O O O O

10

©

@

e

B

N

G T T YO O A O O O 1 O O A

o D s

1 2
Gradient SST (deq C) #OBSERVATIONS: 164
[MEAN(x)=0.341463,VAR(x)=0.0194359]

SARDINE SEPTEMBER 1983

IO T T T T T I T [ F T T T T3 T T T [T T T TrTTT
S

Y

=

o

N

N

S0 N OO0 OO0 0 T T T T Y ) T 0 Y O O

O A T T S N e

1 2
Gradient SST (deq C) #OBSERVATIONS: 10
[MEAN(x)=0.304000,VAR(x)=0.0384489]

PORPOISE SEPTEMBER 1983

L 0 N N A 0 O S S S O D O O B O B

)

o
S

s

A

o

EN

N

0T T T T T T O T 0 1O 0 6 O O O O

B e s s

1 2
Gradient SST (deg C) #OBSERVATIONS: 39
[MEAN(x)=0.256923,VAR(x)=0.0282429]

54]

# OF OBSERVATIONS [YMAX #

# OF OBSERVATIONS [YMAX # = 26)

2058]

# OF OBSERVATIONS [YMAX #

MACKEREL SEPTEMBER 1983
TT

10(

]

)
2

TTT I T TTT7T L O A I O O B

g

N

O T T T T O U T T T O W O O

4}
O I )

1 2

Gradient SST (deg C) JOBSERVATIONS: 54

[MEAN(x)=0.322503 VAR (x)=0.0308498]
ANCHOVY SEPTEMBER 1983

)

brts2,
£

LIRS S0 A S B B L B S B B B B R

[o:]

D

S

N

| N T I S U U O U T T O O I A A Y

O i

1 2
Gradient SST (deg C) #OBSERVATIONS: 26
[MEAN(x)=0.286538 VAR(x)=0.0205515]

TOTAL EFFORT SEPTEMBER 1983

150

Q

LISLINR LAt L T S N I A 0 B

w0

T T T T O W O 0 T T O I Y I O A

O

1 2
Grodient SST (deg C) #OBSERVATIONS: 2058
[MEAN(x)=0.298732,VAR(x)=0.0221052]

# OF OBSERVATIONS [YMAX # = 0]

= 0]

# OF OBSERVATIONS [YMAX #

100

80

60

40

20

100

80

60

40

20

BILL FISH SEPTEMBER 1983

SN SN 25 NLILINR 2 U T U O I B O

| 0TS T S 0 S O T T N T W O B I 4

1 2
Grodient SST {deg C) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE SEPTEMBER 1983

LI S B S S N S S S 0 S N O O M

I U T T T T T T A T T I A

1 2
Gradient SST (deg C) #OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000}




51]

# OF OBSERVATIONS (%) [YMAX #

# OF OBSERVATIONS (%) [YMAX § = 4]

10)

¥ OF OBSERVATIONS (%) [YMAX #

80

Figure 22

TUNA SEPTEMBER 1983
T T T T T T T T T

§
$§ laglola.lx

VAT TD,

o] 1000 2000

DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 164

100

80

60

40

{MEAN(x)=539.863 VAR(x)=170089.]
SARDINE SEPTEMBER 1983
T T T T T L T T T

T 7

b

20,

0

1000 2000

0
DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 10

100

80

60

40

20

o]

[MEAN(x)=166.117,VAR(x)=9855.86)
WHALE SEPTEMBER 1983
T 1 1 1 T T T 1 1 1 T T

T 7 T

\ . -

Lttt
3 3 N
§§§§§s§§ 8 Ean

Q 1000 2000
DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 39
[MEAN(x)=701.719,VAR(x) = 252022.]

MACKEREL SEPTEMBER 1983
I e S Bt SO0 M B S S B S B

10007

80

25]

60

40

# OF OBSERVATIONS (%) [YMAX #

20

v}

§&|t\=

pAs
SRR

N
N

"
RN TS S S

o)
DEPTH (meters), Bin Siz

1000

[MEAN(x)=382.107 VAR(x)= 158328.]
ANCHOVY SEPTEMBER 1983
e e L B S Sy S B S

¢ = 100, JOBSERVATIONS: 54

2000

2000

100 T 1 T
80
©0 L B
I
. L 4
x b -
2
2 60
g L N
w - N
& | _
=
<
& 40
W)
@ L 4
o
<]
o J
S
- L 4
20
L & N
N _
¥ n s § § &
Y Y 3 Eﬁ <88 8§ 1
O §§$$$§l§ 11§1§||1(
o 1000
DEPTH (meters), Bin Size = 100, HOBSERVATIONS: 26
[MEAN(x)=486.963,VAR(x)=148327.]
TOTAL EFFORT SEPTEMBER 1983
100 T 1 17 7 1 11 3 1T 1T 17
80

RVATIGNS () [MAX § = 539]
(=]
o
j—ﬁ

40
9] L 4
w
o
o - 4
u
o + P
£33
20
® T X
S 3%
I &R ¥R« -
IE§fgEyd
o} %§§§§§\g FYRORE O TR RS S S
o 1000

2000

DEPTH {melers), Bin Size = 100, fOBSERVATIONS: 2056

[MEAN{x)=480.426,VAR(x)=154513.]

# OF OBSERVATIONS (%) [YMAX # = 0]

=0

# OF DBSERVATIONS (%) [YMAX §

BILL FISH SEPTEMBER 1983
LU S S S B S A R S S S B B 4

100

80

T

60

40

20

1000

DEPTH (meters), Bin Size = 100, §OBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE SEPTEMBER 1983
T T 17T T T 1 1 71

2000

100

80

T

T T

60

40

20

1000

2000

DEPTH (meters), Bin Size = 100, #OBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000]




Figure 23

a 0] S A r r W A W r
e ey B — — 0
4 . 0 0 2 Z Gl
Sl JAS
oL
9l
291
02
o€

- I - - ° 0

BILIOYED UIBYINOS €861
BUN] 104 paAlasqQ ssewolg AJUjuop

spuesnoy]

(suoy) ssewoig



Figure 24

(p Bap) aoueuep

— aA0qe suoljeAlasqQ JO 'ON *

HLNOW

a N o} S v r r W v W d r

I,

gl R = L

Jﬁ 90¢€

BILIOJIBD UIBYINOS €86} 80UBLIBA puUB UBB

sebuel ainjeladws | 8oBLNG BOG JB POAISSJO BUN |

0l

Si

(114

JRSS SO N SUUIPEURS BOESRIR WN

(0 Bep) 1SS uesyy




(p Bap) aoueuep

Figure 25

_ aA0QE SUOiBAIaSqQ JO "ON /;

HLNOW
a N ¢ S v r r W v W d r
O e - - — DR P R . .
100 |- .
200 |-
€00 |-ormme e e e b e P JRRRR | /2 /S - e - 10
)
. / RSN v/ SUSN | / SSR——.
- ¢ ¢
29 o *
\@ € Z0
/ €0
// \\\\\ b
\\.\\\ e
A Gl b9L
Ry P— ———— - — V.O
elulopjeD uisynog €864 aoueleA pue uesp

sabuel jusipels) ainjelaoduwa | 80eUNG BOS JB POAISSJO BuN |

(D Bep) HO1SS ueaiN



Figure 26

cwy/bul asuelep

oV

HLNOW

_ aAoge suoleAasqQ Jo ‘'ON V

sabuey [|Aydoiojyn e peAlasqo eun |

BILIOJI[RD) UIBYINOS €861

a0UBLIEA pue UBBI

a N o S '/ r r W v W 4
_ - ~ . A S — .
. \ // AV
90E- Y Hqp S, - C
oL W cory e
z
)
Sl Y
G Y
LY

(ew/Bw) THD uesy




Figure 27

(swyBw) @ouBLEA

— m>onmmco=m2mwgowo.oz<

HLNOW
a N (@) S v r r W v W ] r

[N I (S - 8 . ) BN L INUUUUDSIII P - . -
P /
\Z- - ;;://., w\\\: b4 \/
yar 90

BIUIOJED UIBYINOS €861 90UBLEA PUE UBBIN

sabuel jusipels [JAydoliojy) je paAIasqo eun |

S0

S

-l g

(ew/Bw) YOTHO uesiy



— 8A0(e SUOIBAISSqQ JO "ON ¥

HLNOW

a N 0 S \4 r r W v W d

002

spuesnoy|

(sisjaw) aouenep

00p |—————f—me e e | I PR £ 72U | V2N S P I

o

00§

0001

eluiojijeD) UIBYINOS €861 aoueleA pue uesiy

sabuel yjda( 1e paAlasqo eun |

Figure 28

00S1

(sieypw) AjowAyieg uesy




Figure 29

(sleysw) ddueLEBA

0§

ool |

0S1

— 8A0QE SuojleAlasqQ JO "ON _

HINOW
a N (@] S v r r W A\ W 4
I - e S N W - ¥ - -

91 90¢€ [4:13

elulOjtjeD UIBYINOS £861 @oUBLIBA puB UBa

sabued Yyjdoa( Jahke] paxijy 1e paAIasqo eun |

0
iz
o
o}
o |
4
oL o
E)
o
o
gL £

N 4



Figure 30

a. [ 1983 Multiple Regression - Tuna I
5
4
:3’; 3
u 2
1
0 1 " i "
J M M J S N Year
Month
If F-test Value > Sig.Level B F-test LIt
Then Regression is Significant Sig. Level

b . L 1983 Multiple Regression - Mackerel I
12
10 0.8
s 8
$
- 4
2
0
J M M J S N Year
Month
If F-test Value > Sig.Level F-test .
Then Regression is Significant ;Sig. Level

1983 Multiple Regression - Anchovy I

C.
6
WA
g
wop
22
0 i -1
J M M J S N Year
Month
If F-test Value > Sig.Level Ftest — mHy
Then Regression is Significant Sig. Level

d . 1986 Multiple Regression - Tuna I
8
6| 0.8
:é; 4l 0.7
L
2 -
0
J F M A M J Year
Month
If F-test Value > Sig.Level F-test LIS
Then Regression is Significant Sig. Level
e. 1986 Muitiple Regression - Mackerel I
4q
0.6
- 0.8
()]
e
(T 5.2
3.6 8.5
. ;
F - M A M J Year
Month
If F-test Value > Sig.Level F-test mr
Then Regression is Significant Sig. Level
f 1986 Multiple Regression - Sardine l
25
5l 0.7
g 15t
w 1r 0.4 ) 0.6
05t 0.7 lﬂ
o LR M= 2

o
n
=
>

Month

if F-test Value > Sig.Level N

Then Regression is Significant

F-test
=3 Sig. Level

[ 1986 Multiple Regression - Anchovy

Month

g.
8
6
7]
L4t
L
c.é
0
Year

B

If F-test Value > Sig.Level F-test
Then Regression is Significant Sig. Level




# OF OBSERVATIONS (%) (YMAX § = 16]

# OF OBSERVATIONS (%) [YMAX § = 1]

# OF OBSERVATIONS (%) [YMAX § = 4)

100

80

60

40

20

v}

Figure 31

TUNA JANUARY 1983
T

L B S A B | LM ELANNE NE S N M |

T T

Lol

100

80

&0

0 1000 2000
DEPTH (meters), Bin Size = 100, fOBSERVATIONS: 37
[MEAN(x)=442.088 VAR(x)=95330.8]

SARDINE JANUARY 1983
T T 1 17T T 1T T T

40

20;

0

100

B8O

60

40

20

O:

0 1000 2000
DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 2
[MEAN(x)= 120.650,VAR(x)=4581.16]
WHALE JANUARY 1983
LI S B S L B B R

T 7 L

1 1 1 L L 1
0 1000 2000
DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 14
[MEAN(x)=378.752,VAR(x)=135336.]

# OF OBSERVATIONS (%) [YMAX § = 45]

=2}

# OF OBSERVATIONS (%) [YMAX §

§ OF OBSERVATIONS (%) [YMAX § = 604]

100 T

Appendix A

MACKEREL JANUARY 1983
T T T T T TT

QO T T TTTT TTT
80
- 4

6C
40
20§

LG

i -
¢ by §§«§.&.1 X 0 A ) 4ot o1 1

0 1000
DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 146

2000

[MEAN(x)=287.66B.VAR(x)=81374.6]

T

80

ANCHOVY JANUARY 1883
T T 7 T T T v 1 T

&0

40

20

0 L1 R b1

§ U S N S U O

0
DEPTH (meters), Bin Size

1
1000

2000
= 100, §OBSERVATIONS: 3

[MEAN(x)=264.230.VAR(x) =27487.0]

DEPTH (meters), Bin Size =

TOTAL EFFORT JANUARY 1983
o[ T T T T T T T T LT ¥ T T
80
60
40
L .
20,
R
§¥)% 1
[} $§§§n§§s A ROLORM 4L
0 1000 2000

100, §OBSERVATIONS: 2136

[MEAN(x)=353.254,VAR(x)= 123486.]

0]

J# OF OBSERVATIONS (%) [YMAX § =

23]

# OF DBSERVATIONS (%) [YMAX #

80

60

40

20

80

60

40

BILL FISH JANUARY 1983
L R B e T T

T T T

TSSO S T TN WU U T T SO0 U0 M A 0 T {
1000 2000
DEPTH (meters), Bin Size = 100, FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE JANUARY 1983
LI I B B M ¥ T 1 T 17

T

0:

gg!l]ll [T T - T T TS T N T ¥

4] 1000 2000
DEPTH (raeters), Bin Size = 100, JOBSERVATIONS: 60
(MEAN(x)=184.064,VAR(x)=49263.5]




= 0]

# OF OBSERVATIONS [YMAX §

§ OF OBSERVATIONS (YMAX § = 1]

# OF OBSERVATIONS {YMAX § = 7]

100

80

100

80

60

80

60

40

20

Figure 32

TUNA JANUARY 1983
T T T T T T T

110

[ W T

1

1

1

S
Chiorophyll (mg/m3) #OBSE
{MEAN(x)=1.70974,VAR(x)=2.09592]

SARDINE JANUARY 1983
T T T 1

10

RVATIONS: 38

i1

[ N

1

1

[MEAN(x)=1

S
Chlorophyll (mg/m3} §OBS!

10

ERVATIONS: 3
,45000,VAR(x) = 1.64710]

PORPOISE__JANUARY
T T T T

1983
T

T

— T
S ]

(§ 1 1
0

Chlorophyll (mg/m3) FOBSERVATIONS: 15
[MEAN(x)=2.69867,VAR(x)~0.966355)

FE T

S

10

15

59)

# OF OBSERVATIONS [YMAX

2}

§ OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX § = 844}

MACKEREL JANUARY 1983
T T T T T

100 T T T
80
60
40 - §
20 g g
¢ R |
aiiii ]
1 L1 1 | 1 Il
0 S 10 15
Chiorophytt (mg/m3) FOBSERVATIONS: 147
{MEAN(x)=2.B0B10,VAR(x) = 1.63088]
ANCHOVY JANUARY 1983
00T T T 1 T T
o J
80
60
40
ZO§ 8
R ] J
%
()% 1 AN 1 i ] 1 L 1 1 1 L
0 S 10 15
Chiorophyll (mg/m3) #OBSERVATIONS: 4
[MEAN(x)=2.17500,VAR(x) =2.20830)
TOTAL EFFORT JANUARY 1983
150 LI B LN S B L
100
50
L g 4
3
xR p
I b
B3 NI
m.% § § % § L Lo 1 L L1 1
0 10 15

5
Chlorophyll (mg/m3) §OBSERVATIONS: 2138
[MEAN(x)=2.74024 VAR(x)=2.61968]

§ OF OBSERVATIONS [YMAX § = 0]

24]

§ OF OBSERVATIONS [YMAX §

BILL FISH JANUARY 1983
T T T T

100 T 7T
8 i
80
60
40
20
[s] [ S W | | I TS B I |
] E] 10 15
Chlorophyll (mg/m3) §OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR{x)=0.00000]
WHALE JANUARY 1383
100 7T T L T
30
60
40
T T | g Lotxt
K] 10 15

Chlorophyll (mg/m3} #OBSERVATIONS: 61
[MEAN(x)=3.68197 VAR(x)=4.29283]




37)

# OF OBSERVATIONS [YMAX #

= 2]

# OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX § = 13}

Figure 33

TUNA JANUARY 1983
T T T T T

T

T

il 1 1 1 1 1

1

1

=)

[+

2

4

Gradient Chiorophyll (mg/mJ3) FOBSLRVATIONS: 37

[MEAN(x)=0.307568 ,VAR(x)=0.0958411]

SARDINE JANUARY 1983
B T T

a

[N

e H 1 1 1

Il

1

i

o %"MMMMMM& s

2

Gradient Chlorophyll (mg/m3) §OBSERVATIONS: 2
[MEAN(x)=0.520000,VAR(x)=0.00180000]

4

o
o

PORPOISE _ JANUARY 1983
T T T T T T T

=3

D

FY

A s e el

! L3 I § L

L

2

4

6

Gradient Chiorophylt (mg/m3) FOBSERVATIONS: 14

[MEAN(x)=0.887143,VAR(x)=0.556545)

# OF OBSERVATIONS [YMAX # = 3] # OF OBSERVATIONS [YMAX # = 111]

# OF OBSERVATIONS [YMAX § = 1784}

MACKEREL JANUARY 1983
L— T T T

100—
80' —
§ z
!

3 ]
0 : ' 2 e 4 l l l 6

Grodient Chiorophytt (mg/m3) fORSLRVATIONS: 146

[MEAN(x)=0.80 7260,VAR(x) = 0.446930)]

I}

ANCHOVY JANUARY 1983
T T T T T T T

(o3
e

@

7
£

s

~

L 1 ul 1 L 1 1 1

© S

4 6

2
Gradient Chiorophyll (mg/m3) #OBSERVATIONS: 3

[MEAN(x)=0.6 70000 VAR(x) =0.00270000]

150

100

TOTAL EFFORT JANUARY 1983
T T 1 T T

94

I

£
2

725

1 1 Lt 1 i 1

© © DU

4 6

2
rodient Chiorophylt (mg/m3) §OBSERVATIONS: 2137

[MEAN(x)=0.678091,VAR(x)=0.202048]

§ OF OBSERVATIONS [YMAX § = 0]

40)

§ OF OBSERVATIONS [YMAX #

100 L
F .
20
60
40
20
ol 1 1 | SR 1 | 1 |
0 2 4 6
Gradient Chlorophyll (mg/m3) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)~0.00000]
WHALE JANUARY 1983
100 1T T T L

" BILL FISH JANUARY 1983
T T T T T T

| # ) B2 1 A 1 )

Srodient Chlorophyll (mg/m3) #OBSERVATIONS: 60
{MEAN(x)=0.791500,VAR(x)=0.242634]

2 4 6



# OF OBSERVATIONS [YMAX # = 37)

= 2]

§ OF OBSERVATIONS [YMAX §

14]

# OF OBSERVATIONS (YMAX #

Figure 34

TUNA JANUARY 1983

LIRS 0 2 B BN N N S N S T A 0 B B |

N U T 0 O T O B OO O O O T I I S B A

1 2
Gradient SST (deg C) #OBSERVATIONS: 37
[MEAN(x)=0.130000,VAR(x)=0.00000]

SARDINE JANUARY 1983

'S80 S0 B L L N 0 [ 0 D 0 B B

Cee v st e lLee 11

1 2
Grodient SST (deg C) #OBSERVATIONS: 2
[MEAN(x)=0.130000,VAR(x)=0.00000]
PORPOISE JANUARY 1983

|o§llllllllrITI(IIIIIIIIIIIIII

[ ISR SNl NN NN FE NN
0 1 2
Grodient SST (deg C) #OBSERVATIONS: 14
[MEAN(x)=0.130000,VAR(x)=0.00000]

# OF OBSERVATIONS [YMAX § = 146]

# OF OBSERVATIONS [YMAX § = 3]

§ OF OBSERVATIONS [YMAX § = 2138]

MACKEREL JANUARY 1983

1o§lll)lllllIlllllllllllllllll
]

N

NS

&3

b S S O | 1111 18313 |
1 2 3
Gradient SST (deg C) #OBSERVATIONS: 146
[MEAN(x)=0.130000,VAR(x)=0.00000]
ANCHOVY JANUARY 1983

LIS I I B S O S A 00 N B B

3
A

@

D

»

O A A s

[N

S S0 N U B | T T |
1 2 3
Gradient SST (deg C) #OBSERVATIONS: 3
[MEAN(x)=0.130000,VAR(x) =0.00000]
TOTAL EFFORT JANUARY 1983

LSS S S I S N N N 0 A A B

150

2

B e

v

IR IR R WIS W W S
i 2 3
Gradient SST (deg C) #OBSERVATIONS: 2138
[MEAN(x)=0.127933,VAR(x)=0.000264606]

§ OF OBSERVATIONS [YMAX § = 0]

60)

¥ OF OBSERVATIONS [YMAX §

BILL FISH JANUARY 1983

f To1o Y SLIN S 2L 10 100 0 0 1 S I S 20 I

80

60

40

20

Lrera el e ettt

1 2
Gradient SST (deg C) FOBSERVATIONS: O
[MEAN(x)=~0.00000,VAR(x)=0.00000]

WHALE JANUARY 1983

L0 A I N S B S A I S N B B

st e b e ity

&
Q

1 2
Grodient SST {deg C) JOBSERVATIONS: 60
MEAN(x) =0. 1 30000,VAR(x)=0.00000]




# OF OBSERVATIONS [YMAX # = 29]

# OF OBSERVATIONS [YMAX § = 1]

9}

§ OF OBSERVATIONS [YMAX §

Figure 35

100
L

TUNA  JANUARY 1983
T T T T T T

80

60

40

1 1 1 1 1 ] - Il 1 i
50 100 150
Mixed Layer Depth (meters) JOBSERVATIONS: 38
[MEAN(x)=17.3684,VAR(x)=25.3201]
SARDINE JANUARY 1983
100 T T L A A T T
b N
b _
80 =
60
40
4
1 1 L 1 1 1 1 1 1 1
50 100 150
Mixed Layer Depth (meters) #OBSERVATIONS: 3
[MEAN(x)=10.0000,VAR(x}=100.000]
PORPOISE JANUARY 1983
100 T T T T T T T T T T T
80
1 L 1 1 L 1 i 1 1 Il
50 100 150

Mixed Layer Depth (meters) #OBSERVATIONS: 15
[MEAN(x)=12.6667.VAR(x) =35.2381]

f OF OBSERVATIONS [YMAX § = 73]

= 3)

# OF OBSERVATIONS [YMAX §

1284]

# OF OBSERVATIONS [YMAX

MACKEREL JANUARY 1983
T T (T

100 T T

80

60

N | 1 i 1 1 1 1 1 L
50 100 150

Mixed Layer Depth (meters) §OBSERVATIONS: 147

[MEAN(x)= 15.0816,VAR(x)=28.8974]

ANCHOVY JANUARY 1983
T T T T T T T T

100 L T
80
soé
40 g
. |
23}
i -
L1 P [T
o} 50 100 150
Mixed Loyer Depth (meters) #OBSERVATIONS: 4
[MEAN(x)=7.50000.VAR(x) =25.0000]
TOTAL EFFORT JANUARY 1983
150 T 7 T T T T T
100
- g % 4
] 3 § 11 T | B S S G |
0 50 100 150

Mixed Layer Depth (meters) FOBSERVATIONS: 2138
{MEAN(x)= 14,0697 VAR(x)=24.4458]

§ OF OBSERVATIONS [YMAX § = 0)

§ OF OBSERVATIONS [YMAX § = 38)

100

80

60

40

BILL FISH JANUARY 1983
T T T T T

T

[« | S N [ S | TR T
0 50 100 150
Mixed Loyer Depth (meters) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}
WHALE JANUARY 1983
1')0 T T T T T T T T T T T
80
60
40
29
e L1 [V R P T T
Q 50 100 150

tixed Loyer Depth (meters) #OBSERVATIONS: 61
{MEAN(x)=16.0656,VAR(x)=27.5956]



# OF OBSERVATIONS [YMAX § = 24)

# OF OBSERVATIONS [YMAX § = 2]

=8

# OF OBSERVATIONS [YMAX #

F

igure 36

TUNA JANUARY 1983

100

80

TITIT VT TTTTT TTTI TP I T T ] TTTTI T T Y

60

40

20

b

0

L1 IO U T U 0 U T S U O O 00 O T I O I O

10

20 30

40

Sea Surface Temperature (deg C) FOBSERVATIONS: 37

{MEAN(x)= 16.0086,VAR(x)=0.127190]
SARDINE JANUARY 1983
T T

100

80

TT T TTT T[T TTTT T T[T T3 T3 FvoT

60

40

20

0

Lt i1 11t 111111111 1 trr 0111

10 20 30 40
Sea Surface Temperature (deg C) FOBSERVATIONS: 2
[MEAN(x)=15.6900,VAR(x)=0.007 19999
PORPOISE JANUARY 1983

]oollllllllllTI‘flllll LRSI R 0 B
80
60
40
20
olll IS S W N T T T 2 T T O T S O 0 O 4
10 20 30 40

Seo Surfoce Temperoture (deg C) JOBSERVATIONS: 14

[MEAN(x)= 15,7429, VAR(x)=0.461637)

§ OF OBSERVATIONS [YMAX § = 3] f OF OBSERVATIONS [YMAX § = 73]

# OF OBSERVATIONS [YMAX § = 1244]

MACKEREL JANUARY 1983
Do Yo T LI LA I S e

80

60
40
20

L § 4
oliy ISR NSRS NSNS
10 20 30 40

Sea Surfoce Temperature (deg C) JOBSERVATIONS: 146
[MEAN(x) = 15.5860,VAR(x)=0.56467 1]
ANCHOVY JANUARY 1983

LT ) ELIL L - B B

80

60

40

20

[ N T A 5 5 A N W T T W A O 0 O S0 O

10 20 30 40

Sea Surface Temperature (deg C) #OBSERVATIONS: 3

[MEAN(x)=16.2500,VAR(x) =0.00000]

TOTAL EFFORT JANUARY 1983
TTTT VT 17§V

IS T T TV T T TV I T L0 R T B I

50
H
N i
§3
] 11|§§ IO U0 WV T O % T Y I B O
10 20 30 40

Seo Surfoce Temperature (deg C) §OBSERVATIONS: 2136
[MEAN(x)=15.8693,VAR(x)=0.288783]

§ OF OBSERVATIONS [YMAX § = 0]

§ OF OBSERVATIONS {YMaAX § = 3B]

BILL FISH JANUARY 1983

b o100 DNLIN UL 200 I T T A 2 2 O

80

60

40

20

fo S50 T TN O T W 0 T I T O O O T

10

20 30

Sca Surfoce Temperature (deg C) #OBSERVATIONS:

{MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE JANUARY 1983

Yo ¥ LI A S I 0 T R L

80

60

40

ol

300 RN 0 U T A W T 0 1O O 3 Y

10

20 30

40

Sea Surface Temperature (deg C) FOBSERVATIONS: 60

[MEAN(x)=15.4147 VAR(x)=0.262500]




# OF OBSERVATIONS (%) [YMAX § = 5]

= 3]

# OF OBSERVATIONS (%) [YMAX §

4§ OF OBSERVATIONS (%) [YMAX § = 3]

100

80

60

40

20

0

Figure 37

TUNA FEBRUARY 1983
T T 1 7T T T T T F T T T

T

,l§ b DIV (SN N U Y WS S S W B S |

1000

o}
DEPTH (meters), Bin Size = 1
[MEAN(x)=372.713,VAR (x) = 39992.4]

100

80

&0

40

SARDINE FEBR
T

2000
00, §OBSERVATIONS: 15

UARY 1983
T L

T T

=TT

20

| SN U W SR I U U (NS NS SO NN W SN WS SN S |

100

80

60

40

20

0

1000
DEPTH (meters), Bin Size =

2000
100, #OBSERVATIONS: 5

[MEAN(x)= 106.292,VAR(x) =3321.34]

T T T

WHALE FEBRUARY 1983
T T T T

LU

1

111§||11

1000

0
DEPTH (meters), Bin Size = 1
[MEAN(x)=376.701,VAR(x)=179308.]

2000
00, #OBSERVATIONS: 10

# OF OBSERVATIONS (%) [YMAX § = 4] # OF OBSERVATIONS (%) [YMAX # = 18]

# OF OBSERVATIONS (%) [YMAX § = 367]

MACKEREL FEBRUARY 1983
T T T T T

100

80

L2 SRt SR M |

T

60

40

20

0

{
ot

0

1000

2000

DEPTH (meters), Bin Size = 100, fOBSERVATIONS: 40
[MEAN(x}=233.719,VAR(x)=29689.1]

ANCHOVY FEBRUARY 1983
T T T T 17 7 177

100

80

60

40

20

IR S U Y T U |

| S TS SRS W ¥

1

DEPTH (meters), Bin Size =

1
1000

[MEAN(x)=349.694,VAR(x)=19251.8]

2000

100, #OBSERVATIONS: 7

100

TOTAL EFFORT
T T T T T T

FEBRUARY 1983
T T T T T TT

T

80

60

40

20

0

§
ggggaﬁ&a

T SR - SR U

1

0
DEPTH (melers), Bin Size = 100, JOBSERVATIONS: 1158

1000

[MEAN(x)=325.696,VAR(x)=101415.]

2000

=0}

§ OF OBSERVATIONS (%) [YMAX #

# OF OBSERVATIONS (%) [YMAX § = 26)

ILL FISH FEBRUARY 1983
T T T T T T T T T T

10007

80

T

60

40

20

Ol 4 1L

) S W W W

C

1000

2000

DEPTH (meters), Bin Size = 100; §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE FEBRUARY 1983
100 L R SRR A R A S R 28 T 1T TV vV F T T T
80
60
40
20
0 gglllll ||ﬂ|§|11|
0 1000

2000

DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 68
[MEAN(x)=313.850,VAR(x)=131868.]



0]

# OF OBSERVATIONS [YMAX § =

=2)

# OF OBSERVATIONS {YMAX #

# OF OBSERVATIONS [YMAX § = 4)

Figure 38

100

80

60

40

100

80

60

40

100

80

60

40

20

TUNA FEBRUARY 1983
T T T T—T

™1
1 T S )
S 10 15
Chiorophy!t (mg/m3) JOBSERVATIONS: 16
[MEAN(x)=2.60313,vAR(x)=6.47280]
SARDINE FEBRUARY 1983
T T T T T T T T T T
L1 ot
5 10 15
Chlorophylt {mg/m3} #OBSERVATIONS: &
{MEAN(x)=2.18667,VAR(x)=1.89127]
PORPOISE _FEBRUARY 1983
T T T T T T
4
1 § 1 1 1 1 1 L s 1
10 15

5
Chlorophylt (mg/m3) HOBSERVATIONS: 11
[MEAN(x)=2.60545,VAR(x)=2.94841]

# OF OBSERVATIONS [YMAX # = 19]

= 3)

# OF OBSERVATIONS [YMAX §

379)

# OF OBSERVATIONS [YMAX §

MACKEREL FEBRUARY 1985
T T T T LI —

100 T
80
60
b 4
b -
40
B 4
20
o§;§; ‘ ]
- S S N S
o} 5 10 15
Chloraphyll {mg/m3) §OBSERVATIONS: 41
[MEAN(x)=2.70561.VAR(x)=1.59626]
ANCHOVY FEBRUARY 1983
100 T T 7T LENER S B ¢ AN S S
r_ -t
80
60
g 1
§ 1 1 1 1 1 N — ] | -1
i} 5 10 15
Chlorophyll {(mg/m3) #OBSERVATIONS: 8
[MEAN(x)=1.90750,VAR(x)=1.20711]
TOTAL EFFORT FEBRUARY 1983
150 T T H T T T T T T T T T
- ]
100
50
D
§ 3 N -
NI
(§n_§ %ﬂ“ 32 N3 1 1 I 1 1 1 I i
s} 5 10 15

Chlorophyll {mg/m3) §OBSERVATIONS: 1153
[MEAN(x)=2.68967 VAR(x)=3.24994]

§ OF OBSERVATIONS [YMAX § = 0]

22)

# OF OBSERVATIONS [YMAX §#

" BILL FISH FEBRUARY 1983
T T T T T T T T T

T

80

60
40
20
o1 3 I U S S T
0 5 10 15
Chrorophyll {mg/m3) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}
WHALE FEBRUARY 1983
130T T T =TT T T T
i, i
80
80
40
Lt T T |
0 10 15

5
Chiorophyll (mg/m3) #OBSERVATIONS: 68
[MEAN(x)=3.248B2,VAR(x)=6.23587]



§ OF OBSERVATIONS [YMAX § = 2] # OF OBSERVATIONS [YMAX f = 7]

# OF OBSERVATIONS [YMAX § = 8]

Figure 39

100

80

TUNA FEBRUARY 1983
T T T T T

T T

60

L L 1 1 1 1 1

2 4

Gradient Chlorophyll {mg/m3) FOBSERVATIONS: 15

[MEAN(x)=1.13267.VAR(x)=1.35095]
SARDINE FEBRUARY 1983
T T T T T T T

100

80

&0

223
2]

2 4
Gradient Chiorophyll (mg/m3) #OBSERVATIONS: S
[MEAN(x)=1.83800,VAR(x)=1.90467]

PORPOISE FEBRUARY 1983
T T T T T T

80

60

40

0

2 4

Gradienl Chlorophyll (mg/m3) JOBSERVATIONS: 10

[MEAN(x)e=1.25100,VAR(x)=0.195899]

21)

# OF OBSERVATIONS [YMAX §

° ?w;m%zg .

=4]

§# OF OBSERVATIONS [YMAX #

513]

# OF OBSERVATIONS [YMAX §

100

a0

MACKEREL FEBRUARY 1983
T L — T

T

60

743

40

-

%’%f'f%’ L

H 1 1 1 1 1

(NN 75
]

4 6
Gradient Chlorophyli (mg/m3) §OBSERVATIONS: 40
{MEAN(x)=1.74875,VAR(x)=1.07259}

ANCHOVY FEBRUARY 1983
T T L

100

80

80

'S

PRSI

LT

W
.

2

77

1 L 1 2 [ 1 L

)
o S e

2 4 6
Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 7
[MEAN(x)=0.970000 VAR(x) =0.0369000]

TOTAL EFFORT FEBRUARY 1983
T T T T T T T T

150

o
o

LR

7z

2

2

L"‘1§181 TR S

&

o © PUBHILII

2 4 6
radient Chlorophyit (mg/m3) fOBSERVATIONS: 1159
' {MEAN(x)=1.37229,VAR(x)=1.30534)

# OF OBSERVATIONS [YMAX § = 0]

29)

# OF OBSERVATIONS [YMAX §

100

80O

BILL FISH FEBRUARY 1983
T T T T T T

T

60

40

20

1 1 1 3 1 i 1 1 1

2 4 6
Gradient Chiorophyll (mg/m3) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE FEBRUARY 1983
T T T T T

100

80

T 1 T T

&0

4 6
Gradient Chiorophyli (mg/m3) §OBSERVATIONS: 68
[MEAN(x)= 1.54868,VAR(x)=1.79165]



# OF OBSERVATIONS [YMAX § = 5] # OF OBSERVATIONS [YMAX § = 15)

# OF OBSERVATIONS [YMAX # = 10)

Figure 40

TUNA FEBRUARY 1983

TTTTT I 1 7171

TITT T 1T 7T

]0%1[11‘1!!'

O 0 0 O O S O S B U | ) |
0 1 2 3
Gradient SST (deg C) #OBSERVATIONS: 15
{MEAN(x)=0.130000 VAR(x)=0.00000]
SARDINE FEBRUARY 1983
T i T VT Fird TYrrryrrrrzy TT T 11T T1TT17T
4
2
3 -
At oa Ll b r b e o bl
0 1 2 3
Gradient SST (deq C) §OBSERVATIONS: 5
[MEAN(x)=0.130000,VAR(x) =0.00000]
PORPOISE FEBRUARY 1983
]OEIIIII[II] rerTrrrrrvryrrrrirrorT
8%
4
G%
4%
2§
gllllllllllllellIIlI\llLLlL
0 2 3

1
Grodient SST (deg C) §#OBSE

RVATIONS: 10

[MEAN(x)=0.130000,VAR(x)=0.00000}

40]

# OF OBSERVATIONS [YMAX §

=7]

# OF OBSERVATIONS [YMAX #

1160]

# OF OBSERVATIONS {YMAX §

10

oo

=23

N

o %/IWWWW/MWWWW

o @ 3
U R B YOI

’S

[N

150

)

o

MACKEREL FEBRUARY 1983

TTT T T 1T

TT I TTT o7

LR I N N

1t gt

[

10411kl

1
Gradient SST

{deg C) HOBSE

2 3
RVATIONS: 40

[MEAN(x)=0.130000,VAR(x)=0.00000]
ANCHOVY FEBRUARY 1983

TTTTTTTTT

LIS S N B e

Lt gL

Ll gty

NN

o S

t

2
Gradient SST (deg C) #OBSERVATIONS: 7
[MEAN(x)=0.130000,VAR(x)=0.00000}

TOTAL EFFORT FEBRUARY 1983

LN N B O B

TTTTITTITT

TV T T T V17T

(IO WA

O O W S B

[ S A

1

2
Grodient SST (deg C) FOBSERVATIONS: 1160

[MEAN(x)=0.129328,VAR(x) =8.70367¢~05]

# OF OBSERVATIONS [YMAX # = O]

§ OF OBSERVATIONS [YMAX § = 68]

10C

80

60

40

2¢

" BILL FISH FEBRUARY 1983

TTTT T T V717

TT I P T VI 7T

TTTTTT I

0% A 5 O 6

NN

Ll it

1
Gradient SST (deg C) §0BS

2 3
ERVATIONS: 0

[MEAN(x)=0.00000,VAR(x)=0.00000}
WHALE FEBRUARY 1983

T T T T 1T YT

L B N I B

LI S |

Ll

I T W |

1 2
Gradient SST (deg C) JOBSERVATIONS: 68 -

[MEAN(x)=0.130000,VAR(x)=0.00000]




# OF OBSERVATIONS [YMAX # = 4] f OF OBSERVATIONS [YMAX § = 12]

# OF OBSERVATIONS [YMAX § = 9]

Figure 41

TUNA FEBRUARY 1983
7 T T T

1007 T
80
1 TR T TR T N
50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: 16
[MEAN(x)=11.2500,VAR(x)=25.0000]
SARDINE FEBRUARY 1983
100 T T T T T T
80 =
1 1 1 1 1 1 1 1 1 1
S0 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: 6
[MEAN(x)=10.0000,VAR(x)=40.0000]
PORPOISE FEBRUARY 1983
oo T T T T LI S S T T
A 1 1 1 1 1 1 ]
100 150

Mixed Layer Depth (meters) #OBSERVATIONS: 11

[MEAN(x)=10.0000,VAR(x) =20.0000}

33)

# OF OBSERVATIONS [YMAX §

7]

# OF OBSERVATIONS [YMAX § =

805]

# OF OBSERVATIONS [YMAX f

MACKEREL FEBRUARY 1983
T L B L

100 T 7 T
80 g
60 §
40
20
- B
o L1 ot [
0 50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: 41
[MEAN(x)=11.4634,VAR(x)=17.8049]
ANCHOVY FEBRUARY 1983
100 T T T T T T
L § N
80 %
60
- -+
40
L K
20
b 4
§ i
N i
§ 1 I3 1 1 1 1 1 1 1 i 1
0 S0 100 150
Mixed Layer Depth (meters) #OBSERVATIONS: 8
[MEAN(x)=8.75000,VAR(x)=12.5000]
TOTAL EFFORT FEBRUARY 1983
150 T T T T T T T T T T T
100
50 j%
R ]
0 3 § [ § DU SR S { T S N 1
[s} 50 100 150

Mixed Loyer Depth {meters) #OBSERVATIONS: 1160
[MEAN(x)= 13.0957.VAR(x) =22.2091]

§ OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 34]

" BILL FISH _FEBRUARY 1983
T T T T T T T T

80
60
40
20
Ol 11 1 P T | Lod 41
¢ 50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: O
[MEAN(x)=0.00000, VAR (x)=0.00000]
WHALE FEBRUARY 1983
100 T T T T T LA
80
60
4

1 1 1 1 L 1 1 i1 1

50 100
Mixed Layer Depth (meters) #OBSERVATIONS: 69
{MEAN(x)=14.7826,VAR(x)=28.2609]

150




# OF OBSERVATIONS [YMAX # = 15]

§ OF OBSERVATIONS [YMAX § = 5)

# OF OBSERVATIONS [YMAX § = 10]

Figure 42

TUNA FEBRUARY 1983

100[TTT

80

LI LS AL LI T B I S S O ¢

4

60

40

20

oLt

I8 S S S S S S S T O SO0 B S S A A A

10

20 30

40

Sea Surface Temperature (deg C) JOBSERVATIONS: 15

[MEAN(x) = 15.5427 VAR(x)=0.0507781]
SARDINE FEBRUARY 1983

100 T 7T

L

LI SLENLEN IR S D B SN 1 R O S B B O

80

60

40

20

[ SO U0 O 1 Y VO O T O O I O G S I |

10

20 30

Sea Surfoce Temperature (deg C) #OBSERVATIONS:

[MEAN(x)=15.3520,VAR(x)=0.0110700]
PORPOISE FEBRUARY 1983

100[T7T

80

LI LI U SN O IO Y O O O 4

60

40

20

[ ] AT

RN RN RNt Lryr el

10

20 30

40

Sea Surface Temperoture (deg C) FOBSERVATIONS: 10

[MEAN(x)=15.4910,VAR(x)=0.0541656]

§ OF OBSERVATIONS [YMAX # = 7]

37]

# OF OBSERVATIONS [YMAX §

1061}

#§ OF OBSERVATIONS [YMAX #

100 TT T

80

MACKEREL FEBRUARY 1983
T

LA I S 0 S L O e B B TTT I T T TTT

60

40

20

oL

IS TN NN N RN

10

20 30

40

Sea Surfoce Temperature (deg C) JOBSERVATIONS: 40

[MEAN(x)=15.4467 VAR(x)=0.0414020]
ANCHOVY FEBRUARY 1983
1ogfrrrv T 1T TTT T rTriroi7d TTT T 7T rIry
80
60
40
20
o’.Llll | § '} | O O
1 20 30 40
Sea Surface Temperature {deg C} #OBSERVATIONS: 7
[MEAN(x)=15.5929,VAR(x)=0.0248572]}
TOTAL EFFORT FEBRUARY 1983
IS0 FTT T TTTT1T TTrTrrTrTTrTrrryreyTrTriorrT
L 4
100
50
Olllgllllilllllllllllllllll
10 20 30 40

Seo Surigce Temperoture (deg C) JOBSERVATIONS: 1159

[MEAN(x)=15.3761,VAR(x)=0.144148]

# OF OBSERVATIONS [YMAX § = 0]

65)

# OF OBSERVATIONS [YMAX §

LSRR N B O B O]

BILL FISH FEBRUARY 1983
LI S O

TTTT T rTrT

80

60

40

20

o

LA daa e e vhg st

10

20 30

Sea Surfcce Temperature (deg C) FOBSERVATIONS:

[MEAN(x)=0.00000,VAR(x)=~0.00000}
WHALE FEBRUARY 1983
TTTTT T

1(‘\‘)‘lllllllll TTTT

TTTTT 1T

80

60

40

20

19

0_111; B 0 VS Y I Y B I S A

20 30

40

Sea Surface Temperature (deg C) #OBSERVATIONS: 68

[MEAN(x)=15.3166,VAR(x) =0.0630168)




# OF OBSERVATIONS [YMAX § = 0] # OF OBSERVATIONS {YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 5]

100

80

60

40

20

Figure 43

TUNA MARCH 1983
T T T T T T

| S T S OO S|

1

5 10
Chtorophyli (mg/m3) §OBSERVATIONS: 3
[MEAN(x)=0.330000,vAR(x)=0.168700]

SARDINE MARCH 1983
T T T T T T 1 T T T T

T

| S W | TS | L

I

Q S 10

100

80

Chlorophyll (mg/m3) §OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000}

PORPOISE  MARCH 1983
T T T T T T T

T

g PR | T I | Lt )

1

5 10
Chiorophyll (mg/m3) §OBSERVATIONS: 9
[MEAN(x)=0.943333,VAR(x)=0.805250}

15

§ OF OBSERVATIONS [YMAX § = 5]

# OF OBSERVATIONS [YMAX § = 2

270]

# OF OBSERVATIONS [YMAX §#

MACKEREL MARCH 1983
T T T T T

80

@
o

¢.
Aol r
I REN IR

S

2
8 J
3
TR [ | I T
0 S 10 15
Chlorophyll (mg/m3) #OBSERVATIONS: 9
[MEAN(x)=0.870000,VAR(x) =0.593525]
ANCHOVY MARCH 1983
100 T T T T T T T T L2 B B B
80
L § 4
60X
X 4
L §\ ]
N
40'—-§
i :
1 4
N
+
% E
L '
(§ § 1 [ IR T S
0 S 10 15
Chlorophyll (mg/m3) #OBSERVATIONS: 3
[MEAN(x) = 1.08000.VAR(x) = 0.958900]
TOTAL EFFORT MARCH 1983
150 T T T T LI T T
100
£ _
§
S0
S
§ p
B
o § § Lot S S T N | I SO S |
0 5 10 15

Chiorophyll (mg/m3) #OBSERVATIONS: 403
[MEAN(x)=0.808809,VAR(x)=0.929283]

= 0]

# OF OBSERVATIONS [YMAX §

37)

§ OF OBSERVATIONS [YMAX #

BILL FISH MARCH 1983
T T T T T

109 T
F -
L _
80
60
k 4
40
20
0 1 1 ] I 1 1 (It ) U S B | T
0 5 10 15
Chlorophyll (mg/m3) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE MARCH 1983
T T T T T T LI T 1 T
L1 O (I B
5 10 i5

Chiorophyli (mg/m3) #OBSERVATIONS: 49
[MEAN(x)=0.641837,VAR(x)=0.813657]



# OF OBSERVATIONS (%) [YMAX § = 1]

= 0}

# OF OBSERVATIONS (%) [YMAX #

= 2)

# OF OBSERVATIONS (%) [YMAX #

100 TTTTTY

80

60

40

20

100

80

60

40

20

]

100

80

60

40

20

Figure 44

TUNA MARCH 1983
T 17 5 71 LR T T

§ W S | 31 L1 b S I W S 1
0 1000 2000
DEPTH (meters), Bin Size = 100, JOBSERVATIONS: 2
[MEAN(x)=994.095,VAR(x)=208729.]

SARDINE  MARCH 1983
LI BN B B B 4 B T v 1 171

TTT TTT

0 1000 2000
DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE MARCH 1983
T T 1T 7 L

T T 7
F 4
L R
i 11 L) VU S S 't
0 1000 2000

DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 8
[MEAN(x)=443.705,VAR(x)=171630.)

# OF OBSERVATIONS (Z) [YMAX § = 2]

1}

# OF OBSERVATIONS (%) [YMmaX #

§ OF OBSERVATIONS (%) [YMAX # = 154]

MACKEREL
100 7 v T T T T

80

MARCH 1983
T T T T

60

40

20]

Ogl L) R

0
DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 8

1000

[MEAN(x)=336.020,VAR(x) = 76407.2]

ANCHOVY
T T T

MARCH 1983
T T T

2000

80

TT

T

60

4014

20

Q Y - N T T S W1

]
DEPTH {meters), Bin Siz

1000
e =

[MEAN(x)=312.090,VAR(x) = 41230.4]

TOTAL EFFORT MARCH 1983
T 1T T 1 T 17T T T

2000

100, #OBSERVATIONS: 2

100 T T
80
L p
60
40
20
L § J
R
o XESS B8R ¥
0 1060

DEPTH (meters), Bin Size

2000

= 100, §OBSERVATIONS: 401
[MEAN(x)=343.461 VAR(x)=113153.]

0]

§ OF OBSERVATIONS (%) [YMAX § =

25)

bl
3
>
2
—_
S
po
[%)
z
g
g
[
w
@
S)
[
S
b3

80

60

40

20

100

2y

60

40

20

[0}

BILL FISH MARCH 1983
T T T T T T T T

T

o]
DEPTH (ineters), Bin Size = 100, §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

1000

2000

LI Bt el

WHALE MARCH 1983
T T T 7T T 1T 1. 11

T

gsﬁ,,.,

4]
DEPTH (meters), Bin Siz:

1000

2000

e = 100, #OBSERVATIONS: 48
[MEAN(x)=222.851,VAR(x)= 19853.5]



# OF OBSERVATIONS [YMAX # = 0] # OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX § = 7]

Figure 45

TUNA MARCH 1983 MACKEREL MARCH 1983 BILL FISH MARCH 1983
T T T T T T T T T T T T T T T T

T ¥ 100

®

B L
8
1
P
—TT
Loty

»
O B R s

80

[2:d

60

40

)
# OF OBSERVATIONS [YMAX § = 7]
.

§ OF OBSERVATIONS [YMAX § = 0]
T

N

20

by

] il J 1 1 L 1 | L 1 1 1 1 1 | o] i 1 1 1 1 1 1 i 1
2 4 & 2 4 & 0 2 4 6

Gradient Chlorophylt (mg/m3) FOBSERVATIONS; 2 Gradient Chiorophyll {mg/m3) §OBSERVATIONS: B Gradient Chlorophyll (mg/m3) #OBSERVATIONS: O

[MEAN(x)=0.135000,VAR(x)=0.00845000] [MEAN(x)=0.336250,VAR(x)=0.220855] [MEAN(x)=0.00000,VAR(x)=0.00000]

SARDINE MARCH 1983 ANCHOVY MARCH 198B3 WHALE MARCH 1983
T T T T T T T T T T T T T T T

T

100 T T

IS

O B I R i

100 "‘

80 =

‘8O

<]

60

peil

40

s

T
)

§ OF OBSERVATIONS [YMAX § = 2]

# OF OBSERVATIONS [YMaX § = 35]

20

N

[0 S T S 1 1 L § IS B} 1 I 1 [ 1 It i >
0 2 4 6 2 4 6 0 2 4
Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 0 Gradient Chlorophyit (mg/m3) #OBSERVATIONS: 2 Gradient Chlorophyll (mg/m3) FOBSERVATIONS: 48
[MEAN(x)=0.00000,VAR(x)=0.00000] [MEAN(x)=0.525000,VAR(x)=0.0112500) [MEAN(x)=0.557292,VAR(x)=0.634071]

PORPOISE MARCH 1983 TOTAL EFFORT MARCH 1983
T T T 7 ¥ T T ¥ T T T T

6

T i50 T
4 o
3 L J
A Ll
It
100
1 -
|
] 2 % 1
] J
i+ % 3
z ]
@ 0 4
2 3
1 3 sc;~§
- L
© -
I
:?x: E
\% ]
i ] o~
§ ¥ ]
i R X
Y »
1 L I 1 VO & FR S | L L1
0 2 4 6 0 2 4 6
Gradient Chlorophylt (mg/m3) §OBSERVATIONS: 8 Gradient Chlorophylt (mg/m3) fOBSERVATIONS: 402

[MEAN(x)=0.516250,VAR(x)=0.181227] [MEAN(x)=0.557587 VAR(x)=0.544391]



§ OF OBSERVATIONS [YMAX § = 2]

# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 8)

Figure 46

TUNA MARCH 1983

E o JLALERL N 0 N N N S O O I N S ¢

Gt e e e ey
0 1 2 3
Gradient SST (deg C) §#OBSERVATIONS: 2
[MEAN(x)=<0.130000 VAR(x) =0.00000]
SARDINE MARCH 1983
1000 T T T T TP P T Py T I T T T Ty T [ 7 T T T T T 77
80 =
60
r =1
40
20
Olta vy sl
¢ 1 2 3
Gradient SST (deg C) #OBSERVATIONS: O
{MEAN(x)=0.00000,VAR(x)=0.00000]
PORPOISE  MARCH 1983
‘o‘guulnrn LIS S o
8
GE
llllllllL ) S O T T O O Y T O O Y
o] 1 2 3

Gradient SST (deg C) #OBSERVATIONS: 8
[MEAN(x)=0.130000,VAR(x) =0.00000]

# OF OBSERVATIONS {YMAX # = 8]

# OF OBSERVATIONS [YMAX § = 2]

403}

# OF OBSERVATIONS [YMAX §

MACKEREL MARCH 1983

2

LZBEJ N N B N N O O B 0 O OB O

>3

2]

N

erv ey g et ey

¢.
O B

1 2
Gradient SST (deq C) JOBSERVATIONS: 8
[MEAN(x)=0.130000,VAR(x) «0.00000)

ANCHOVY MARCH 1983

3

s

=

LINE I N T I O N B A O B M B

-]
o

SN

[+

Y

Z

5

[N

A,

B

R
N
O vrra vy b ed gy

f=4

1 2
Gradient SST (deg C) JOBSERVATIONS: 2
[MEAN(x)=0.130000,VAR(x) =0.00000)

TOTAL EFFORT MARCH 1983
T3 TTTT1 1T

150[F FFr T T T TTI T TTTTTTTTT

o

el bty e e et el gy

i
s

1 2
Grodient SST (deg C) #OBSERVATIONS: 403
[MEAN(x)=0.128387.VAR(x)0.000207591]

¥ OF OBSERVATIONS [YMAX § = 0]

48]

§ OF OBSERVATIONS [YMAX §

BILL FISH MARCH 1983

100

80

LINLINE TN T S M B N T N N S T 0

-

60

40

20

(o]

U T T V1 1 O Y A T T O I Y A O

1 2
Gradient SST (deg C) FOBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000}

WHALE MARCH 1983

5

o,

LINCJNL I S 00 S e 0 S O T A 1 B B

[N

f a "
e

L gt Lt et g frrter i

o

1 2
Gredient SST (deg C) #OBSERVATIONS: 48
[MEAN(x)=0. 130000,VAR(x)=0.00000]




§ OF OBSERVATIONS [YMAX § = 1)

# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 8]

Figure 47

100

TUNA MARCH 1983
T T T T T T

80

60

40

11 U T B § F R T |

50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: 3
[MEAN(x)=10.0000,VAR{x)=100.000]
SARDINE  MARCH 1983
100 T T Y T T
80
60
40
20
0 I S [ S T N S T
o} 50 100 150
Mixed Layer Depth (meters) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
PORPOISE MARCH 1983
100 T T T T T
L N
1.1 T T S T T |
50 100 150

Mixed Loyer Depth (meters) §OBSERVATIONS: 9
[MEAN(x)=8.88889,VAR(x)=11.1111]

# OF OBSERVATIONS [YMAX § = 2] # OF OBSERVATIONS [YMAX § = 8)

# OF OBSERVATIONS [YMAX § = 324]

MACKEREL MARCH 1983
T T T

1007
80
60
L -
40
20
b 4
o2 TR Loy 1
0 50 100 150
Mixed Loyer Depth (meters) §OBSERVATIONS: 9
[MEAN(x)=8.88889,VAR(x)=11.1111]
ANCHOVY MARCH 1983
100 T LI B LN B B
80
&0 §
40
N ]
N
20}
B
§ 4
& .
§
o, TR S T T T N
0 50 100 150
Mixed Loyer Depth (meters) #OBSERVATIONS: 3
[MEAN(x)=6.66667.VAR(x)=33.3333]
TOTAL EFFORT MARCH 1983
150 T 7T T T T T
100
ElY
L § § N
F X § 4
¢} §§ L1 B S N T SRS T S |
o] 50 100 150

Mixed Loyer Depth (meters) §OBSERVATIONS: 403

[MEAN(x)=11.9404 VAR(x)=16.0561]

# OF OBSERVATIONS [YMAX § = 0}

35)

# OF OBSERVATIONS [Ymax §

BILL FISH MARCH 1983
T T T T

100 T T
80
60
40
20
o | U S S| Y TS T | I R S
o 50 100 150
Mixed Loyer Depth (meters) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000)
WHALE MARCH 1983
oo L e T T
o 4
80
B
R
)
4
f 1 IS N TR N |
0 S0 100 150

Mixed Layer Depth (meters) FOBSERVATIONS: 49
[MEAN(x)=12.4490,YAR(x)=23.0442)



Figure 48

TUNA MARCH 1983 MACKEREL MARCH 1983 a T BILL FISH MARCH 1983
]ooTll[I TT7T TIT VT T rT TTTr T rrriT 100[FFTT 1T 17 IRREREREERI TITTTrTIrrrT 100fFTTTIITrIIY YrTTT T T TTiTrvrrrry
. 4 L 4 L p
80 80 80
~ [ T 3 r 3 =) I T
¥ r - ] - - ] + i
- { 4 - { Jd - [ J
g 60 g 60 g 60
P=A = Z
%) F ] o« i b ) I h
-4 z z
e .7 7 9 [ T Q i T
Z L J =z L i S L E
£ £ :
w40 W4 w40
@ @ @
) F B o F E o e
L L ™
S F 4 S F g S 3 4
- L 1 - L i - | ]
20 20 20
L 4 L 4 L B
Qlas 1B e e bt e v 03 a4 1t 3 301t Ol g1 | 0 0 A O O I i1l 40 11y [ 2 0 T T TS T O 100 6 T 0% T 0 O % 0 | U
10 20 30 40 10 20 30 40 10 20 30 40
Sea Surface Temperature (deg C)} FOBSERVATIONS: 2 Sec Surface Temperoture {deg C) §OBSERVATIONS: 8 Seo Surface Temperature (deg C) §OBSERVATIONS: O
[MEAN(x)>16.3150,VAR(x)=0.00844989) {MEAN(x)=16.0175VAR(x)=0.0415357] [MEAN(x)=~0.00000,VAR(x)=0.00000]
SARDINE  MARCH 1983 ANCHOVY MARCH 1983 WHALE MARCH 1983
1o Yo SULINLILENL0 0 2 S0 R A I (0 I %10 N DLELINLUN S5 B N S T B e St O e [¥o o N ML LI AL B (SNt S O B B e O |
80 80 8u
5 7 1% 1%t :
] + E it F E ' 1
- | | - L § - i
% >
g 60 Ry 3 e
) i b %) I 7 - i 1
g | 1 & 1 % | |
F g =
: 0 1 1 5 1 '
[ & |
w40 Bl 40 & 40
% g g .1
<} F B s} + E S 4
& L 1 s L - w -
e L d B L J = | d
20 20 20
Ol oyt | I S T O | O | Ot 121y Sl | T T I I O I A | Ot 11 U S O O e b I
10 20 30 40 10 20 30 40 10 20 30 40
Sea Surface Temperature (deg C) FOBSERVATIONS: 0 Seac Surface Temperature (deg C) FOBSERVATIONS: 2 Sea Surface Temperature (deg C) #OBSERVATIONS: 48
{MEAN(x)=0.00000,VAR(x ) =0.00000] [MEAN(x)=16.1300,VAR(x) =0.00000] [MEAN(x)=15.9096 VAR(x) =0.0306040]
PORPOISE  MARCH 1983 TOTAL EFFORT MARCH 1983
100 T FTrvrrTrTT TETTTTTTT TTTTTTT77 150{TTrrrv1rrvy rrrrrrrory TTT T T rrT
: 1 I ]
80 F o4
— + 4 ©
w 8 - <
W L
- ] " 100
- - e
% t- -l
: g
- F B Z
%) L ]
z %)
=4 F A 4
5 e ]
- - =
& ES
& 40 & - _
s | ] a
e o 50
o r - L
0 © - e
L E S
20 I b
- | + -
Ol iy 141 A | ) U0 O% U S I I Ol S S 1S5 S U5 5 OV 1 O O B T
10 20 30 40 10 20 30 40
Sea Surface Temperoture (deg C) fOBSERVATIONS: 8 Seo Surfoce Temperoture (deg C) JOBSERVATIONS: 402

[MEAN(x)=16.0500,VAR(x)=0.0174285] [MEAN(x)=15.9687 VAR(x)=0.0294375]



=2}

# OF OBSERVATIONS (%) [YMAX #

=2

# OF OBSERVATIONS (%) [YMAX #

4]

# OF OBSERVATIONS (%) [YMAX #

Figure 49

TUNA APRIL 1983
T 7 F T T 7 T T

100 T T

80

T

60

40

20

oL i 1 1

B I S N GO U VU - - |

Lt 1

0
DEPTH (meters

1000

[MEAN(x)=1388.94,VAR(x)=0.00000]

SARDINE _APRIL 1983
T T F T T 7

1
2000

}. Bin Size = 100, JOBSERVATIONS: 2

100 T 7T

80

T 7 T 71

TTT

T

80

40

20

T
RO

[PRILRAAAIAIAII Sy

S T N T N T T T

|

A

OEPTH (meters), Bin Size =
[MEAN(x)=367.927 VAR(x}=22371.3]

1000

WHALE APRIL 1983
T T T T T T

100, #OBSERVATIONS: 6

T

T—

80

60

40

20

DEPTH (meters), Bin Size =

1000

[MEAN(x)=209.533,VAR(x) = 10825.7)

2000

100, §OBSERVATIONS: 7

49)

# OF OBSERVATIONS (%) [YMAX #

15

# OF OBSERVATIONS (%) [YMAX #

415)

# OF OBSERVATIONS (%) [YMAX #

MACKEREL APRIL 1983
T T T T T T T

80

60

40

20

, Q%M ]
§% § -
O §§§$k§§l I T N T S W S T

0 1000 2000
DEPTH (meters). Bin Size = 100, §OBSERVATIONS: 158
[MEAN(x)=324.954,VAR(x)=74762.2]
ANCHOVY APRIL 1983
100 T Tt 1 1. 1T 1 171 T 1T T T 7 7

80

&80

40

VAIHA A
WIS

20

! §

O § 1§ L NN Y NS SO O W O S 1
1000 2000

0
DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 54
[MEAN(x)=355.075,VAR(x)=53944.9]

TOTAL EFFORT APRIL 1983
LS B A A B | T i 17 771

80

60

40

20

Ll

LIS
el

S
S § § = [E- S B S
0 1000 2000
DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 1495
[MEAN(x)=374.234 VAR(x)=111511.]

0]

[ymax #

# OF OBSERVATIONS (%)

= 4]

# OF OBSERVATIONS (%) [YMAX #

100 T T T

 BILL FISH APRIL 1983
T 1 LR T T T T T 7 T

T T 1T

80

60

40

20

oL v v a1 1

I R SN WU S S S |

0 1000

DEPTH {meters), Bin Size

i
2000
100, #OBSERVATIONS: O

[MEAN(x)=0.00000 VAR(x)=0.00000}

WHALE APRIL 1983
LI T T T3

100 T

T

80

80

40

20

¢}
DEPTH (meters), Bin Size

1000

2000
100, #OBSERVATIONS: 4

[MEAN(x)=156.545.VAR(x)=1717.93}



=0

# OF OBSERVATIONS [YMAX #

3]

# OF OBSERVATIONS [YMAX #

3]

# OF OBSERVATIONS [YMAX #

Figure 50

Q

o0

T

TUNA APRIL 1983
T T T T T T

T

RO SR s

6!
N N
% 4
Ry 4
“
N ]
%
3
N J
N ]
N
N J
N
N r 1 t TR S S
0 S . 10 15
Chlorophyll (mg/m3) §OBSERVATIONS: 3
[MEAN(x)=0.573333,VAR(x)=0.246533]
SARDINE APRIL 1983
100 Ty T T T T T T
80
&0
a 4
40 ——g
FoOR 4
N
20
} |
. . :
O & Lt N oy 1 S S T |
] S 10 15
Chlorophyll {(mg/m3) JOBSERVATIONS: 7
[MEAN(x)=2.14857 VAR(x)=2.18848]
PORPOISE APRIL 1983
100 T T T T T T T
80
60
40
L gé ]
L é _
20—
N 4
R & § ]
(:S:.\z § § 5 X - 1 S
[¢] 5 10 15

Chlorophyll (mg/m3) JOBSERVATIONS: 8
[MEAN(x)=2.80750,VAR(x)=3.31685)

St]

# OF OBSERVATIONS [YMAX #

N
/WMM T

18]

# OF OBSERVATIONS (YMAX #

# OF CBSERVATIONS [YMAX § = 474]

100 T T

80

MACKEREL APRIL 1983
T T T

T

60

IHD TR

R : 1
N } RN R T T T T N
0 5 10 15
Chlorophyll (mg/m3) FOBSERVATIONS: 159
[MEAN(x)=2.34157,VAR(x)=2.04737]
ANCHOVY APRIL 1983
100 T T T T 7 LI
80
60
40
L § J
i
1 —
X
1 :
Sy ‘
R T T | S S
0 5 10 15
Chlorophyll {mg/m3) #OBSERVATIONS: 55
[MEAN(x)=2.25818,VAR(x) =2.61247]
TOTAL EFFORT APRIL 1983
150 L T T T T T
100
50
N -
N
s N 8
NI _
R 4
NN §
fex § § § § R R Lot
] 5 10 15

Chlorophyll (mg/m3) FOBSERVATIONS: 1487
[MEAN(x)=2.23388,VAR(x)=2.11766)

# OF OBSERVATIONS [YMAX # = 0]

=2

# OF OBSERVATIONS [YMAX #

" BILL FISH APRIL 1983
T T T T T T T T T

1007 L
[ -
80
60
- 4
40
20
o] N S 't NN S W § ) S S
0 5 10 15
Chiorophyll (mg/m3) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE APRIL 1983
100 T T T 7 LI A B T T
80}
F i
b K
60
b B
40
c ¥ N
L % % i
Ly} ]
N 3
L % § E
NS
2 NS
I |
Vi ]
] X
Y8 ) ]
Ny, L8
o NI S T W B | [ S AR
0 5 10 15

Chlorophyll (mg/m3) #OBSERVATIONS: 5
[MEAN(x)=3.18000,VAR(x)=4.91575]




=2)

¥ OF OBSERVATIONS [YMAX #

= §)

# OF OBSERVATIONS [YMAX #

= 6)

# OF OBSERVATIONS [YMAX #

Q

N s s

Figure 51

TUNA APRIL 1983

]0%[“{111111.

S

257

0

IR AERER

TTTTT 71T

N

o

fed

N

,.
s s

TSNS

P T S

°#

1

2
Gradient SST (deg C) #OBSERVATIONS: 2

[MEAN(x)=0.130000.VAR(x)=0.00000]

SARDINE APRIL 1

983

=)

LALARLANLZL N SUL NN S N A O O O o O |

TT T T T T T TT

a

o

Eg
U

ra v e by st

L ]

© S

1

2

Gradient SST (deg C) #OBSERVATIONS: 6
[MEAN(x)=0.130000 VAR(x)=0.00000]

PORPQISE _APRIL 1983

TI T TV T I T T [ 7T PP T oTTTT

TV T T rrTT

[~

@

&

N

TR S I S R i

I

1 2
Grodient SST (deg C) #OBSERVATIONS: 6

[MEAN(x)=0.130000,VAR(x)=0.00000]

153]

# OF OBSERVATIONS [YMAX #

# OF OBSERVATIONS [YMAX # = 53]

1497)

# OF OBSERVATIONS [YMAX §#

10

2100

2,

MACKEREL APRIL 1983
T

TI I T T T T TT T TII 7T TT T i TITTTY

=]

o

N

,».
e

S | e b et st )1l

o B

i 2
Gradient SST (deg C) #OBSERVATIONS: 153
[MEAN(x)=0.130000,VAR(x) =0.00000]

ANCHOWY APRIL 1983

‘lOC%2

7
&

o

LI I S S O (S §

@

3.
B A T

2
22

U I S S A | | T T A 5 O O I

)
o L

1 2
Gradient SST (deg C) fOBSERVATIONS: 53
[MEAN(x)=0. 1 30000,VAR(x) =0.00000]

TOTAL EFFORT APRIL 1983

150

LS LI LA N L T O 0 B B |

f=3

[

{0 D U U O O O B I M 2 S W O O O S IS O

O B Y A

1 2
Grodient SST (deg C) §OBSERVATIONS: 1497
[MEAN(x)=0.126 179 VAR(x)=0.000482448]

# OF OBSERVATIONS [YmaxX # = 0]

4]

# OF OBSERVATIONS [YMAX #

BILL FISH APRIL 1983

100

LIS AL OO S A I O O A M Y|

80

60

40

20

0 OO S 1 O O S N W T 0 0 T O O O O 0

1 2
Gradient SST (deg C) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE APRIL 1983

LILINE LI N O e S I I B

@

[ TN

I

S

[N

00 0 O T N G T T O O

1 2
Gradient SST (deq C) #OBSERVATIONS: 4
[MEAN(x)=0.130000,VAR(x)=0.00000]

—



# OF OBSERVATIONS [YMAX # = 2]

# OF OBSERVATIONS [YMAX § = 7]

- 3]

# OF OBSERVATIONS [YMAX #

Figure 52

TUNA APRIL 1983. MACKEREL APRIL 1983
T T T T T T T T T

100 T 100 ¥ L
b 4 k i
L 4 b J
L - [N -
80 80
L 4 ~ 4
M 5 T 1 1
9 } - B R -
N 3
] >
60 —% g 603
L § ] A J
%]
L 4 4 A
Q
b - I; N
é
40 E g 4
L - g -f
§ 1 5 j
S
N 1= ]
N 2

7z

[N
o
G A i

I,

L

R
Lo T S 1 R S T |

g

Mixed Layer Depth (meters) FOBSERVATIONS: 3

LR 8 T N
50 100 150

Mixed Loyer Depth (meters) #OBSERVATIONS: 153
{MEAN(x)=31.6730,VAR(x)=3721.25] ~

ANCHOVY APRIL 1983

T T T T T T T

50 100 150

[MEAN(x)=6.66667 VAR(x)=33.3333]
SARDINE APRIL 1983
T T T T T T T

10\\ T T 100 T T
§ N 4
% - -
§ - ]
sc§ = 8
] B - 4
<
1 ]
J - R
>
50} 2 eo§
§ _ A ]
»
&\Q E = § B
N s 3
4(& {5 40\\
3 i @ § .
§ o
J = J
203~ 20%
] N
[ S Loy L N1 1w Ly R S
0 50 100 150 0 S0 100 150
Mixed Layer Depth (meters) FOBSERVATIONS: 7 Mixed Layer Depth (meters) §OBSERVATIONS: 55
[MEAN(x)=0.00000,VAR(x)=0.00000} [MEAN(x)=27.0909,VAR(x) = 3542.53)
PORPOISE APRIL 1983 TOTAL EFFORT APRIL 1983
100 T T T T T T LA M 150 T T T 1 T T T T
80 F 1
+ 4 3
~ - 4
L n o
" 100
r 5 £
x
60 Y o b
L - ke
=~ L 4
r 7 3
L i e [ b
= 8
40 & § 1
3 ] ]
3 E © X
R S 50}
R - "
N 5} ]
% I
2} X ]
N N
N J
3 1 N
4 N 7
& L 1 L 1. 1 1 1 1 1 ] 1 1 C§ § »a 1% “ E N i1 1 1 1 i 1
0 50 100 150 0 S0 100 150

Mixed Layer Depth (meters) JOBSERVATIONS: 8

Mixed Loyer Depth (meters) FOBSERVATIONS: 1497

[MEAN(x)=79.2500,VAR(x) =5393.07] [MEAN(x)=26.8290,VAR(x)=2621.22)

# OF OBSERVATIONS [YMAX §# = 0]

3]

# OF OBSERVATIONS (YMAX # =

" BILL FISH APRIL 1983
T T T T T T T T

i00 T T T T
L -
80
60
40
20
oL ¢+ 1 F I N S S |
0 50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000)
WHALE APRIL 1983
100 T T T T T T T
80
L
B
§ ]
R
4
% |
h
N i
§ 4
]
ZE
% i
] 4
C&% I R L1 Lo
0 50 100 150

Mixed Layer Depth (melers) #OBSERVATIONS: 5
[MEAN(x)=68.8000,VAR(x)=8875.20]




2]

# OF OBSERVATIONS [YMAX # =

# OF OBSERVATIONS [YMAX # = 5]

4]

# OF OBSERVATIONS [YMAX #

Figure 53

. TUN/\I APRIL 1983 MACKEREL APRIL 1983 BILL FISH APRIL 1883
T T T T T T T T T T T T T

log T T T 100 T T 100 T T T
8[§ 80 80
4 '“'\T . | ’8 L
1 M F - [l
4 £ L 4 =
6 R g 80
] = ] o
= =
4 w 4% ﬁ 40
] S % < p 3 L
% - 5 § N . s L
] Y8 <
§ £ § § - L
20N 2<§ % 20
. ' NI N '
X NI N
\ : 0 . | :
c§ TSR S 1 TR c& I §3 L ¥ % 1 Lo 4] TR TR TS
0 2 4 & 0 2 4 6 0 2 4
Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 2 Gradient Chlorophyll (mg/m3) fOBSERVATIONS: 158 Gradient Chlorophyll (mg/m3) #OBSERVATIONS: O
[MEAN(x)=0.370000,VAR(x)=0.00000] [MEAN(x)=1.34127,VAR(x)=1.28513] [MEAN(x)=0.00000.VAR(x)=0.00000}
SARDINE APRIL 1983 ANCHOVY APRIL 1983 WHALE APRIL 1983
100 T T T T T T T 100 T T T T T T T T 100 T T T T T T T T
& B 4 - 4 +
8 = _ 80 80
4 - L J = L
§ e T r - 1
t‘i 41 = L 4 e
5% < 60 3 e0
N {2 i 2
. 2 g
1 <] ’ 2 8§
&
N &4 § g o4
N 18 }§ N8 i 8
N 1 & % 8 e
N =3 § — :
2% 2(% 2%
X % 4 § § § i
4 N 4 N
[0 S T T L § I TR B (}§ L & M L L1 ) L [ B L1t
o] 2 4 6 o 2 4 6 4] 2 4
Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 6 Gradient Chlorophylt (mg/m3) §#OBSERVATIONS: 54 Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 4
[MEAN(x)=1.01333,VAR(x)=1.42907] [MEAN(x)=1.26 333,VAR(x)=0.916272] [MEAN(x)=1.12000,VAR(x)=0.145200}
PORPOISE APRIL 1983 TOTAL EFFORT APRIL 1983
100 T T T T T T 150 T L T T T T
80 F
| ~
' 100
1 S
60 Z H B
\ s |
N 1 £
R | 2 + 4
<
4% g 7 1
N 1 3 s
N 1 5§
] - S § g
_ - §
. S »
§ Y 1§ ] N § 1
R R i =N R
L I B ' . N I .
1 1 1.1 1 1 1 A 1 1 1 I 1
0 2 4 6 0 2 4 6
Gradient Chlorophy!l (mg/m3) HJOBSERVATIONS: 7 Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 1496

[MEAN(x)=0.897143,VAR(x)=0.813824] [MEAN(x)=1.25443 VAR(x)=1.11859]



2]

# OF OBSERVATIONS (YMAX # =

- 6]

¥ OF OBSERVATIONS {YMAX #

=4

# OF OBSERVATIONS [rMaX #

Figure 54

TUNA APRIL 1983

100llllll[ll]lT]lIIﬂlllllllll
80
L 4
60
40
20
o 8 S T TN 0 O T N T G W T O O O
10 20 30 40
Sea Surface Temperature (deg C) JOBSERVATIONS: 2
[MEAN(x)=15.1300,VAR(x)=0.00000]
SARDINE APRIL 1983
100|l|||l(|lllllllllll‘llll|l
80 ~
&G
40
20
oluva a3yt vl
10 20 30 40
Sca Surfoce Temperoture (deg C} JOBSERVATIONS: &
[MEAN(x)=15.2317.VAR(x)=0.00873666)
PORPOISE APRIL 1983
1IQOfTFTT T T T T T T T T T T v iT T reTTT
80
60
40
20
oLt L1l N T S T T T N T T T W Y O
10 20 30 40

Seo Surfoce Temperoture (deg C) FOBSERVATIONS: 7
[MEAN(x)=15.0229,VAR(x)=0.0178571]

58]

# OF OBSERVATIONS [YMAX # = 1

54])

¥ OF OBSERVATIONS [YMAX #

1437]

# OF OBSERVATIONS [YMAX #

MACKEREL APRIL 1983

LN I N A S O B A

10T

&0

60

40

20

oluv Nl ey bty
10 20 30 40
Sea Surface Temperature (deg C) fOBSERVATIONS: 158
[MEAN(x)=15.2296,VAR(x)=0.0102297]
ANCHOVY APRIL 1983

LN B (N N O SO O O

00T 7T

80

60

40

20

Ole s Fo vl ev v v el iaauay
10 20 30 40
Seo Surface Temperature (deg C) #OBSERVATIONS: 54
[MEAN(x)=15.3113,VAR(x) =0.0250455]
TOTAL EFFORT APRIL 1983
TT

IS0 T T T VT T 7 T[Ty v T Ty TTTTTTT

100

50

Oluc e 8% v e Pesa eyl eer oy

10 20 30 40

Seo Surface Temperature (deg C) fOBSERVATIONS: 1496
[MEAN(x)= 15.2370,VAR(x)=0.0330967]

# OF OBSERVATIONS [YMAX § = 0]

4]

RVATIONS [YMAX #

4 oF oss

BILL FISH APRIL 1983
QO T T T I T T T T T [P T T T T T I T T T T T T 7T

80

60

40

20

[} |0 W O | O Y 0
10 20 30 40
Sea Surface Temperature (deg C) #OBSERVATIONS: O
{MEAN(x)=0.00000,VAR(x)=0.00000}
WHALE APRIL 1983

LINLERNE S 00 T N A 20 I A O [ N O B

100 Y

80

60

40

20

oluv v Ryl r byl

10 20 30 40

Sea Surface Temperature (deg C) FOBSERVATIONS: 4
[MEAN(x)=15.0650,VAR(x) =0.00563334]




# OF OBSERVATIONS (%) [YMAX § = 0] # OF OBSERVATIONS (%) [YMAX § = 0]

# OF OBSERVATIONS (%) [YMAX § = 2)

Figure 55

TUNA
T 1 7T

MAY 1983
T T T T

100 T T

80

60

40

20

1

1000

1
2000

DEPTH (meters), Bin Size = 100, §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

100 T T T

SARDINE  MAY 1983
T T LI e

80

€0

40

20

1000

2000

DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 0

[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE
100 T T T

80

MAY 12883
T

T

T

60

40

20

1] F S S S OO S S S |

0
DEPTH (meters), Bin Siz

{MEAN(x)=168.510,VAR(x)=1145.29]

1000

2000

e = 100, §OBSERVATIONS: 2

# OF OBSERVATIONS (%) {YMAX § = 70}

18]

# OF OBSERVATIONS (%) [YMAX #

§ OF OBSERVATIONS (%) {YMAX # = 474]

160

80

LI S

MACKEREL MAY 1983
T L R s

&0

40

20

0

|

§§I§Rl 1

L ¥ o»

1

i

1

0

1000

2000

DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 156

[MEAN(x}=283.098,VAR(x)=77761.5]

100

T

ANCHOVY MAY 1983
T T

T

80

80

40

20

0

§
§‘§Illll

1

i’

1

1

B

0
DEPTH (meters), Bin Size =
[MEAN(x) = 205.84 1, VAR(x) = 7686.50]

1
1000

2000

100, HOBSERVATIONS: 25

100

TOTAL EFFORT MAY 1983
LA S s S T T

80

60

40

20

0

| L2222 )

i

PoRSRSS

R %o

A R1o% o)

(

o]

1000

2000

DEPTH (meters), Bin Size = 100, JOBSERVATIONS: 1416

[MEAN(x)=340.310,VAR(x)=95056.8]

# OF OBSERVATIONS (%) [YMAX § = 0]

# OF OBSERVATIONS (%) [YMAX § = 0]

100

80

T

80

40

20

Ol ¢

0

1000

2000

DEPTH (meters), Bin Size = 100, FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

o[ T

WHALE MAY 1983
T 1 T 7T T 1T T 7T

LA B B i §

80

€0

40

20

| |

BN SO TG WU S S S I e |

|
L

1000

EPTH (meters), Bin Size =

2000
100, #OBSERVATIONS: O

{MEAN(x)=0.00000,VAR(x)=0.00000}



# OF OBSERVATIONS {YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 0]

§ OF OBSERVATIONS [YMAX § = 1]

100

80

60

40

20

100

80

60

40

20

80

60

40

Figure 56

TUNA  MAY 1983
T T T

1

i

T T T T T
1 1 1 1 Il 1 1 1 1 1 1
5 10 15
Chiorophyll (mg/m3) §OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000]
SARDINE MAY 1983
T T T T T T T T T T T
1 i 1. I I I 1 I L 1 1
S 10 15
Chlorophyll (mg/m3) JOBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x) = 0.00000]
PORPOISE MAY 1983
T T T T T T T T T T T
1 1 1 1 1 L L 1 L 1L
S 10 15

Chlorophyil (mg/m3) §OBSERVATIONS: 3
[MEAN(x)=1.23333,VAR(x)=1.21923]

60]

# OF OBSERVATIONS [YMAX §

16]

§ OF OBSERVATIONS [YMAX #

628)

# OF OBSERVATIONS [Ymax §

MACKEREL MAY 1983
T LI S T

100 L
80
60
40—
20 §
L § o
§ 51 § ]
C§__ R \ { § [ U
0 5 10 15
Chiorophyll (mg/m3) JOBSERVATIONS: 157
[MEAN(x)=2.71236,VAR(x) =3.33269]
ANCHOVY MAY 1983
100 T T T T T
80
60
40
20
iy _
LY ]
(§t g 1 % X 1 ?'3 L I I |
0 5 10 15
Chilorophyl! (mg/m3) #OBSERVATIONS: 26
[MEAN(x)=2.39731,VAR(x)=2.63101]
TOTAL EFFORT MAY 1983
150 T T T T
- -+
100
50
t § 4
§ .
§ § § § § 1 § L 1 L L 1 1
o} S 10 15

Chiorophyll {(mg/m3) FOBSERVATIONS: 1418
[MEAN(x)=2.43616.VAR(x)=2.79458)

# OF OBSERVATIONS [YMAX § = 0}

§ OF OBSERVATIONS [YMAX § = 0}

100

80

60

40

20

100

80

60

410

20

BILL FiISH MAY 1983
T T T T T T

TSR NS S AN TS SN SN S N TR T

5 10
Chlorophylt (mg/m3) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE MAY 1983

T T T T T

T

L T

T

[ NN SN (N IS S WY WS U NN S |

1

5 10
Chlorophyll (mg/m3) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]



# OF OBSERVATIONS [YMAX § = 0)

= 0]

¥ OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX § = 2]

100

80

60

40

20

0

100

80

60

40

20

Figure 57

TUNA MAY 1983
T

T T T

L 1 I 1 1 i I Il 1

0

2 4
Gradient Chlorophyll (mg/m3) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR (x ) = 0.00000]

SARDINE MAY 1983
T T T T T

T

RS S | § 1 L Il ! L

]

2 4
Gradient Chlorophyll (mg/m3) §OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x) =0.00000]

PORPOISE MAY 1983
T T 7 T

L 1 1 1 1 1 It I IS

2 4
Gradient Chlorophy!l (mg/m3) JOBSERVATIONS: 2
[MEAN(x)=0.0300000, VAR(x)=0.00320000)

6

68)

# OF OBSERVATIONS [YMAX §

12)

# OF OBSERVATIONS [TMAX §

713)

# OF OBSERVATIONS [YMAX §

MACKEREL MAY 1983
T T T

100 T T T

80

60

,.
B

7
7S

o

Z

N
S
ez e ]
2
— T

1 T R N
4 &

Gradient Chiorophyll (mg/m3) §OBSERVATIONS: 156

{MEAN(x)=1.37192,VAR(x)=1.40380]

ANCHOVY MAY 1983
T 7 T T T T

N BB

100 T T
80
r B
60
§ _
§ 4
L '
0 !
&
N R ,
1 TS S T PR
Q 2 4 6
Graodient Chlorophyit (mg/m3) FOBSERVATIONS: 25
[MEAN(x)=1.58000.VAR(x) = 1.69183)
TOTAL EFFORT MAY 1983
150 T L] T
100
- 1
SGY
1 _
Y 3 _
[0 T T S S S S I i 1 L
3] 2 4 6
G

radient Chiorophyll (mg/m3) §OBSERVATIONS: 1417
[MEAN(x) = 1.18162,VAR(x)=1.05415)

# OF OBSERVATIONS [YMAX § = 0]

0]

# OF OBSERVATIONS [YMAX §

BILL FISH MAY 1983
T | B a— T

100

80

60

40

20

i 1 i 1 1 1 1 1 1

2 4
Gradient Chiorophyll (mg/m3) #OBSERVATIONS: 0
[MEAN(x) = 0.00000,VAR(x) =0.00000]

100

WHALE MAY 1983
T T T T

Y T T

80

80

4ol—

1 L 1 I3 i i il bl

2 4 6
Gradient Chlorophyll {(mg/m3) #OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000]




# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS (YMAX § = 2)

Figure 58

TUNA MAY 1983

100

80

LA B R I S N QA 2 D N O B 1

60

40

20

[

tr g b s ey

0

1 2
Gradient SST (deg C) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}

SARDINE MAY 1983

100

80

LI D S B N N A 0 o |

60

40

20

0

T O 0 T T T T O Y O O O B O |

0

1 2
Gradient SST (deg C) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR (x) =0.00000)

PORPOISE MAY 1983

]Qg‘rrrlxllll LANE AR A S 0 20 0 D N R

1

Lt x s vy Loe e g e Ly vy sagy

1 2
Gradient SST (deg C) FOBSERVATIONS: 2
{MEAN(x)=0.130000,VAR(x)=0.00000}

156)

f OF OBSERVATIONS [YMAX #

24)

¥ OF OBSERVATIONS [YMAX #

1418]

# OF OBSERVATIONS [YMAX §

MACKEREL MAY 1983

)

o

LI S 2 I 0 B O N A I I S B

o

e

N

pev ey e b s a1y ka1t

B e

1 2

Gradient SST (deg C) §OBSERVATIONS: 156

|MEAN(x)=0.138462,VAR(x)=0.000949876]
ANCHOVY MAY 1983

>
R

LY

LA I8 S O N S T N I A |

(<3

o
e e

Y

;.

%

N

N

) S T 0 T T T T O T A O O O T O B OO I

o %

1 2
Gradient SST (deq C) #OBSERVATIONS: 24
{MEAN(x)=0.150000 VAR(x)=0.00208696]

TOTAL EFFORT MAY 1983

150

3

LZBLINL N S 0 I N I O IO O O O

0

S T U N U U 0 OO0 T B Y B B B W B W W9

1 2
Grodient SST (deg C) #OBSERVATIONS: 1418
{MEAN(x)=0. 134556, VAR(x) =0.000572174]

=0]

# OF OBSERVATIONS [YMAX §

= 0]

# OF OBSERVATIONS [YMAX §

100

80

60

40

20

80

40

20

BILL FISH MAY 1983

LAILINLINE T S S S A S S N D S NN 0 O B IO

pasa sl vyl

1 2 3

Gradient SST (deg C) FOBSERVATIONS: O
[MEAN(x) =0.00000,VAR(x)=0.00000}

WHALE MAY 1983

LI I A I S B N N B S0 e e

S O O N S T T O O O O O O O O

1 2
Gradient SST (deg C) #OBSERVATIONS: O .
[MEAN(x)=0.00000,VAR(x)=0.00000]



§ OF OBSERVATIONS [YMAX § = 0] # OF OBSERVATIONS [YMAX § = 0]

§ OF OBSERVATIONS [YMAX # = 3]

Figure 59

TUNA MAY 1983
T T T T

Voo [T L ——
B0
60
40
20
3 -
0 § U N N | PR S S| U T S
0 50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x) =0.00000)
SARDINE  MAY 1983
IOD T T T T T 7T T T T T T
80 ~
L 4
60
40
20
4 F I N N J IO SO S | I ] L
0 50 100 150
Mixed Loyer Depth (meters) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}
PORPOISE MAY 1983
10 T T LI S R | T T
2
L ) 1 L H 1 1 1 1 1 1 1
0 50 100 150

Mixed Loyer Depth (meters) §OBSERVATIONS: 3
[MEAN(x)=0.00000,VAR(x}=0.00000}

¥ OF OBSERVATIONS [YMAX § = 21] # OF OBSERVATIONS [YMAX § = 103]

# OF OBSERVATIONS [MAX § = 971]

MACKEREL MAY 1983
T T T T T T T

100

80

T T

T

T

[+
R

TP

N

PALTI IR

R 4

NSO Y | § IS O |

k-

.

o Busm

50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: 157
[MEAN(x) = 30.8599 VAR(x) =3630.29]

ANCHOVY MAY 1983
T T T T T T

T

s 3
Ly ——,

Z

(22
e

PRI

2

S T | P W S | U S S

)
© Brrsmsrie St

50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: 26
[MEAN(x)=31.6154 VAR(x) = 4386.17)

150

TOTAL EFFORT MAY 1983
T T T

T

T

S

o

IR

2O NRY VI R T | PR T T |

°f
4%
3

50 100 150
Mixed Loyer Depth (meters) §OBSERVATIONS: 1418
[MEAN(x)=21.7348 VAR(x)=2246.00]

=o]

# OF OBSERVATIONS [YMAX §

= 0]

§ OF OBSERVATIONS [YMAX §

BILL FISH MAY 1983
T T T T T

100 v

80

60

10

20

0 1

1

1 i 1 3 1 1 i)

1

1

10077

50 100

Mixed Layer Depth (meters) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}

150

WHALE MAY 1983
T T T

80

&0

20

ol

I

L R S N 3

Mixed Layer Depth (meters) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}

50 100

150



# OF OBSERVATIONS [YMAX § = 0] § OF OBSERVATIONS [YMAX § = 0]

§ OF OBSERVATIONS [YMAX # = 2]

Figure 60

TUNA MAY 1983

]00 TTT VT T o171 T T T rrrrryirryrrrrrr1
b g
80
60
40
- B
b 4
20
Olas it v be e v oo d v 11 gt b
10 20 30 40
Seo Surface Temperature (deg C) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
SARDINE  MAY 1983
02 Te ) JLINLINLNLI S S O O N T N St e S 0 B i
8o
&0
40
20
olllllllll AN ETEEE NN EEERE NN
10 20 30 40
Seo Surface Temperature (deg C) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x) =0.00000)
PORPOISE MAY 1983
100 FTTTTY T T T [T T T I T T T T T T I T rrqd
80
60
40
20
[ OO S ST T T N 0K W00 05 W N U 0 A Y O AL OO G A A O AR 1
10 20 30 40
Sea Surface Temperature (deq C) FOBSERVATIONS: 2

[MEAN(x)=16.5650,VAR(x)=0.0684503]

# OF OBSERVATIONS [YMAX § = 127]

# OF OBSERVATIONS [YMAX § = 18]

1085}

§ OF OBSERVATIONS [YMAX #

MACKEREL MAY 1983

£¥+To ] SRLILRANL R S 0 1 B
80

60

40

20

L . .
[¢] 1111§ $. TOO% OO O I 100 I O O I SR W
10 20 30 40
Sec Surfoce Temperoture (deg C) JOBSERVATIONS: 156

[MEAN(x)=17.2192,VAR(x)=0.1294 28]

ANCHOVY MAY 1983

1QO[ T T T T T TTT

80

LD B

LI I T B O B e

60

40

20

0111112

TR W S I

Lttt

10

20

Sea Surface Temperature (deg C) #
[MEAN(x)=17.2924,VAR(x)=0.194286]

30

OBSERVATIONS: 25

40

TOTAL EFFORT MAY 1983
TS L N0 0 L O B O 0 e A 6
100
50
T il 1
0141115 Sl relrer it
10 20 30

Sea Surfoce Temperoture (deg C} JOBSERVATIONS: 1417

[MEAN(x)=17.3096 VAR(x)=0.179118)

40

= 0]

¥ OF OBSERVATIONS [YMAX §

=0]

§ OF OBSERVATIONS [YMAX §

BILL FISH MAY 1983

100

80

LELLARISLANLIL A I B TN 2 S O S O

60

40

20

o

praerra v e vt gyl

10 20 30 40

S

ea Surfoce Temperature (deg C) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE MAY 1983

1001

80

LIRS S N R T S A B B B

60

20

[

SN VO 0 0 0 I S 0 T W N U T 0 O W O B O |

10 20 30 40
Sec Surfoce Temperoture (deg C) FOBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000]



§ OF OBSERVATIONS (%) [YMAX § = 0)

= 0]

# OF OBSERVATIONS (%) [YMAX §

# OF OBSERVATIONS (%) [YMAX § = 3)

Figure 61

TUNA JUNE 1983
T 1 T 7 T T T

100 T T YT

80

60

40

20

1000

DEPTH (meters), Bin Size = 100, §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}]

2000

SARDINE JUNE 1983
QO T T T T T T T T T T
80
&0
40
20
[0 S WS S T T TS T T 0 SN S T S0t SO0 N S N S
0 1000
DEPTH (meters), Bin Size = 100, §OBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x) =0.00000]

WHALE
100 L R N S Bt S

JUNE 1983
T T T T

T T T 7

80

60

40

20

0 T TR SN W SN B S §

4]
DEPTH (meters), Bin Siz

1000
e = 100, §OBSERVATIONS: 3

[MEAN(x)=160.533,VAR(x)= 1336.17]

2000

2000

14}

# OF OBSERVATIONS (%) [YMAX §

§ OF OBSERVATIONS (%) [YMAX f = 13]

254]

§ OF OBSERVATIONS (%) [YMAX

100

80

MACKEREL JUNE 1983
T LI I e

T T 17

T

T

60

40

20

0

§Ijllll

0

2000

DEPTH (meters), Bin Size = 100, JOBSERVATIONS: 53

[MEAN(x)=G46.658,VAR(x) = 190591. ]

100

ANCHOVY JUNE
T T T T T

1983
T T

T

T

30

60

40

0

0
DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 25
[MEAN(x}=243.172,VAR(x)=102185.]

2000

100

T

T

TOTAL EFFORT JUNE 1983
T T T T T T T T T T

T

80

60

40

20

[«

§§§§§§§§

a s ¥ o 8

1

0

1000

2000

DEPTH (meters), Bin Size = 100, JOBSERVATIONS: 889

[MEAN(x)=457.310,VAR(x) =153768.]

# OF OBSERVATIONS (%) [YMAX § = 0]

0}

# OF OBSERVATIONS (%) [YMAX §

BILL FISH JUNE 1983
LI B S0 S B S S S o S

T

80

60

40

20

TR TR U N SO SN 20U AN T SO T S

11

1

1000

2000

DEPTH (meters), Bin Size = 100, #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

100

T

T

WHALE JUNE 1983
T T T T

T

80

60

40

0

T S T T )

[
DEPTH (meters), Bin Size =

1000

!
2000

100, #OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000]




0}

# OF OBSERVATIONS [YMAX § =

# OF OBSERVATIONS {YMAX # = 0]

# OF OBSERVATIONS {YMAX § = 4]

Figure 62

TUNA_JUNE 1983
T T T T T T

100

80

60

100[ T

MACKEREL JUNE 1983
L T T T T

40

20

f OF OBSERVATIONS [YMAX § = 51]

1

S WD SOV U EN N Y Y T SO N B |

5 10
Chiorophyll (mg/m3) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

SARDINE JUNE 1983
T LI e T

1t SR ) 1 ¢ 1

1

80

€0

40

20

11l TR S | 1t

1

S 10
Chlorophyll (mg/m3) fOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}

PORPOISE JUNE 1983
T T T T T T T T T T

T

| SURUUN SN ! S W S SRR DU S N T 1

1

S 10
Chlorophyll (mg/m3) #OBSERVATIONS: 4
[MEAN(x)=0.427500,VAR(x)=0.157292]

15 5 10 15
Chlorophyli {mg/m3) JOBSERVATIONS: 54
[MEAN(x)=0.614444,VAR(x)=1.61375}
ANCHOVY JUNE 1983
ooy T T L e S T
4 ;g R
4 % B
N R 4
a0}
I ]
~
] & 3 ]
i I § ]
§ SN —
4 .; § 4
< 5 & o
N ’g § b
5 4
] & O§ ]
o
4 % % B
4 B 4
203
0§_L Lol R N St S
15 o 5 10 15
Chlorophyll (mg/m3) #OBSERVATIONS: 26
[MEAN(x)=0.269231,VAR(x)=0.0373514]
TOTAL EFFORT JUNE 1983
150 7T T 7 T T T T T
4 =
© L 4
4 ©
" 100
4 B 3
i > § |
(%)
1 & § ]
4 = X
& 3 4
g4
: @©
o 5C§
B w §
S % 4
J g N
N
§ 4
4 § 1
c§ Lo 1) T W T R T
15 0 5 10 15

Chlorophyll {mg/m3) FOBSERVATIONS: 891
[MEAN(x)=0.442727 VAR(x) =0.641586]

# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 0]

100

80

BILL FISH JUNE 1983
T T T T T

T T

T

60

40

USRS N W SN WS TS SR N IS T T |

1001~

50

S 10
Chlorophyit {(mg/m3) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE JUNFE 1983
T T T T T T

T

60

40

29

Ul.g_ullnllllla

0

S 10
Chlorophyll (mg/m3) FOBSERVATIONS: 0
{MEAN(x)=0.00000,VAR(x) =0.00000]



# OF OBSERVATIONS (YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 0]

=3

# OF OBSERVATIONS [YMAX #

Figure 63

TUNA JUNE 1983
T T T

100 J T T

80

60

40

20

0 N 1 ! 1 1 t L 1

[¢} 2 4
Gradient Chlorophyli (mg/m3) JOBSERVATIONS: O
[MEAN(x)=0.00000.VAR(x)=0.00000]

SARDINE JUNE 1983
T T T T T

100 T d

80

60

40

20

o i 1 1 1 1 L | 1 L

0 2 4
Gradient Chlorophyll (mg/m3) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000)

PORPQOISE JUNE 1983
T T T T T

T T T T

i 1 L 1 1 1 1 !

2 4
Gradient Chlorophyli (mg/m3) §OBSERVATIONS: 3
[MEAN(x)=0.370000,VAR(x)=0.0637000]

# OF OBSERVATIONS [YMAX # = 50]

N

25)

# OF OBSERVATIONS [YMAX §

866]

# OF OBSERVATIONS [YMAX §

MACKEREL JUNE 1983
T T T T T

o
o
—

>

(-3 o
R

1&1&111 F I W

© Pz

2 4
Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 53
[MEAN(x)=0.276038 VAR(x) =0.197903)

ANCHOVY JUNE 1983
T T T

T T

3
,

77

w

@

Y i

5
5

S AL S

N
2

o Dominsnit

1 | i 1 i I3 1 | L
2 4 6

Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 25
[MEAN(x)=0.108000,VAR(x)=0.0144333]

TOTAL EFFORT JUNE 1983
T T T T T J T

150 T

100

w
O B R AR
L

TR PR L

2 4 ]

Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 830
[MEAN(x}=0.202382,VAR(x)=0.118406]

# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 0]

100

BILL FISH JUNE 1983
T T T T T

T T

80

60

40

20

1 1 1 1 1 1. 1 1 L

2 4 ]
Gradient Chiorophyll (mq/m3) FOBSERVATIONS: O
[MEAN(x)=0.00000,vAR(x)=0.00000]

WHALE JUNE 1983
T T T T

100

80

T T T

60

40

20

1 1 ! 1 1 L 1 1 1

2 4 [
Gradient Chlorophytl (mg/m3) #OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000]



# OF OBSERVATIONS {YMAX # = 0]

# OF OBSERVATIONS [YMAX § = 0]

= 3)

# OF OBSERVATIONS [YMAX §

Figure 64

TUNA JUNE 1983

1ofrrrrrrvrT TT T i T T TV T [T T i1 TT 1Y
80
60
40
20
OLr e gt 911 | I S T O B ) | O S O )
o] 1 2 3
Gradient SST (deg C) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
SARDINE JUNE 1983
100 TTTFrrT Vo T TTiT1Tr10Trrr IIRERERERERERRS
80
60
40
20
b i
OLi it 1 48} AN NEEN ]
0 1 2 3
Gradient SST (deg C) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
PORPOISE JUNE 1983
Tllllllllllllllllllllllll‘l
-4
) T T Ll i 101 11 Y O N T O
2 3

1
Grodient SST (deg C) FOBSERVATIONS: 3

[MEAN(x)=0.130000,VAR(x)=0.00000]

f# OF OBSERVATIONS [YMAX § = 53]

§ OF OBSERVATIONS [YMAX § = 25]

891]

# OF OBSERVATIONS [YMAX §

MACKEREL JUNE 13883

I}

23

LANCJNR N I S S M N O O O O 4

-

>

e i

N
/w.'o’wﬁwm

Lt ey e g e g a1

o E;‘ﬁ’

1 2
Gradient $ST (deg C) FOBSERVATIONS: 53
[MEAN(x)=0.130000,VAR(x)~0.00000]

ANCHOVY JUNE 1983
T

JOORT T T I I I T [T 7 7T
8

3

LI B N N U R B

2]

o
S

S

[N

I IS IR NS O U S0 B B I A I W I |

© SR

1 2
Gradient SST (deg C) JOBSERVATIONS: 25
[MEAN(x)=0.130000,VAR(x) =0.00000]

TOTAL EFFORT JUNE 1983

150

)

LINE IR O A I A A S A I O O D B R

w
I

S

7

i

114,

G U0 6 T T O T 00 T 2 0 00 W W O B O S B

o By

1 2
Gradient SST (deg C) #OBSERVATIONS: 891
[MEAN(»)=0.124815 VAR(x) = 0.00110297]

=0]

§ OF OBSERVATIONS [YMAX §

= 0]

§ OF OBSERVATIONS [YMAX #

BILL FISH JUNE 1983

100

L2000 BN A N N A S N B

80

60

40

20

NSNS NN

1 2
Gradient SST (deg C) JOBSERVATIONS: 0
{MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE JUNE 1983

100

LN S S A S T A A0 N I B B

&

S0

40

20

e ee e e gty

1 2
Gradient SST (deg C) #OBSERVATIONS: O
[MEAN(x)~0.00000,VAR(x)=0.00000}



# OF OBSERVATIONS [YMAX } = 0] # OF OBSERVATIONS [YMAX # = 0]

# OF OBSERVATIONS [YMAX § = 3]

Figure 65

TUNA JUNE 1983
T T T T

MACKEREL JUNE 1983 BILL FISH JUNE 1983
T LI T T T TT

1o T T T T 100{7 100 T
i b E b 4
L . - 4 L 4
80 80 B8O
b 4 E - -4 .o_‘ - -4
L 4 0 L i u L 4
L 4 - L i - L 4
3 2
60 [ ] é 60 [ ] i 60 | ]
[%2]
L N P _ z L -
S Q
L 4 g L i ’é‘ L y
40 w 40 w40
2 @
L 4 2 L ] g | i
L ] i § 4 5 L 1
L 4 b 4 -~ L J
20 2§ 20
L 4 § 4 L 4
L i R 4 L J
1] | I L I 11 ) 1 1 1 o§_ ) S Y S | 1 1 l | 0 1 1 [l ) ] 1 1 1 11 11
0 50 100 150 0 50 100 150 0 50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: O Mixed Layer Depth (meters) JOBSERVATIONS: 54 Mixed Loyer Depth (meters) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000} [MEAN(x)=12.2963,VAR(x)=301.797) [MEAN(x)=0.00000,VAR(x)=0.00000]
SARDINE JUNE 1983 ANCHOVY JUNE 1983 WHALE JUNE 1983
100 T T LI S T T T 100 T T T T T T T T T 100 T T =TT T T T T LN B S |
80 z 80 80
f 4 E' b 4 = L -
s 7 n g b " r b
F 4 - 4 -~ L 4
; 4 :
60 6% E 80
N —
L J = % 4 =~ L 4
L . z X 4 Z L .
I ] = 3 i 5 | ]
B N z
40 w 40§ o 40
- 1 s 1} - 1
t J = § 1 il L 4
20 20§ 20"
L 4 § ] 4
- . % - [ -
L ] ] J L ]
0 1 1 5 1 1 1 1 1 1 1 1 1 (ﬁ § 1 L 1 i i 1 I 1 I H 1 0 1 1 Y 1 1 1 ] 1 ) 1 1 1
o] 50 100 150 o 50 100 150 V] 50 100 150
Mixed Loyer Depth (meters) #OBSERVATIONS: O Mixed Loyer Depth (meters) JOBSERVATIONS: 26 Mixed Loyer Depth (meters) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x }=0.00000] [MEAN(x)=39.5769,VAR(x) =5303.05} [MEAN(x)=0.00000,VAR(x)=0.00000}
PORPQISE JUNE 1983 TOTAL EFFORT JUNE 1983
oo T T L 150 T VT T LI B LI B
80 r 1
- =)
@ L 4
N v
" 100
A T
>
£ L 4
g =
" L 4
E z
Q L 4
b <
& 2 Bi {
w 3
1 3 5c§3
I : 1
J g § ‘
% 4
4
Yy 1
B N N
B X
It 1 1 L 3 1 i b 1 1 1 b m\ %‘ 8 LR . S Il 1 1 1 A
50 100 150 o 50 100 150
Mixed Loyer Depth (meters) §OBSERVATIONS: 4 Mixed Layer Depth (meters) §OBSERVATIONS: 891

[MEAN(x)=43.0000,VAR(x)=7396.00] {MEAN(x)=19.1291 VAR(x)=1778.53]



¥ OF OBSERVATIONS [YMAX # = 0] § OF OBSERVATIONS [YMAX § = 0]

§ OF OBSERVATIONS [YMAX # = 2]

Figure 66

TUNA JUNE 1983

100 T T T T I T T T [T T T ovTTY TTTTTTTTT
80
60
40
20
L )
L J S T T S O W O 00 O 0 OO0 0 001 O b O A
10 20 30 40
Sea Surface Temperature (deg C) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}
SARDINE JUNE 1983
100111[rrrl| TTTTTrrrir TVrrrrorrr
80
r b
60
40
20
[ O 0 IO OO OO 00 0 0 O O U I O O B § 1111 L b1y
10 20 30 40
Sea Surfoce Temperature (deg C} JOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
PORPOQISE JUNE 1983
Qo[ T TITTTITTTT TT T I T T T T [ TTTTT Vi T
80
€0
40
20
o] N T BT 00 0 W T O O 0 O T I A W B |
10 20 30 40

Sea Surfoce Temperature (deg C)

HFOBSERVATIONS: 3

[MEAN(x)=16.6267 VAR(x)=0.140633]

# OF OBSERVATIONS [YMAX § = 27]

18)

§ OF OBSERVATIONS [YMAX §

442]

§ OF OBSERVATIONS {YMAX §

MACKEREL JUNE
TTI T TTTT

1983
T

QO[T T T T T TTTTT¥

80

TTTTTT1 Y
-

60

40

20

L
0 ng NSRS N NN

Lr it

10 20
Seo Surfoce Temperature (deg C)

30 40
FOBSERVATIONS: 53

[MEAN(x)=16.7940 VAR(x)=0. 185874}

ANCHOVY JUNE 1983
1o rrrrrrroT rTTTrrtrT1Trrr TTT T TV T 7T
80
&0
40
20
L p
Olaisay NSNS RN RN NN
10 20 30 40
Sea Surface Temperature (deg C) #OBSERVATIONS: 25
[MEAN(x) = 16.7020 VAR(x)=0.09464 1 7}
TOTAL EFFORT JUNE 1983
1SQf TT T T I T I T T [ I T T T T T T I T [ TT T i vyTTT
- -
106
50 §
g
Olusteg pada g st bty
10 20 30 40

Sea Surface Temperature (deg C) §OBSERVATIONS: 890

[MEAN(x) = 16.8570 VAR(x)}=0.167416]

# OF OBSERVATIONS [YMAX § = 0]

=o]

§ OF OBSERVATIONS [YMAX §

BILL FISH JUNE 1983
10T rrITVTT Y TTTTT P T VP TP I Y PrireTr T
&0
60
40
20
DL iy 1114 O O T O O O B O S A
10 20 30 40
Sea Surface Temperature (deg C) JOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}
WHALE JUNE 1983
10Ty rrTTrTTI T TTrrr 1t 111 rrrTts1v7 1
} ]
80
L -
60
40
20
{0 T T T U U U U U 25 O T T T T T T T O 0 O O 4
10 20

%eo Surface Temperature (deg C)

30 40
FOBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)==0.00000]




20]

# OF OBSERVATIONS (%) [YMAX # = 1] # OF OBSERVATIONS (%) [YMAX §

# OF OBSERVATIONS (%) [YMAX § = 9]

Figure 67

TUNA _ JULY 1983
T 1 1 T T 7 T 7T

MACKEREL JULY 1983 BILL FISH JULY 1983
LI AL N T B A S M T T T T T T T

jQo[ T T T T T T 100 T T T T T 100 T T T T
80 ~— 80 80
L _ S} J ~ | ]
I ]
k i - - N - L 4
60 ~_%60 S eol-F—
-~
L J & L 4 ® L 4
£
| N - F J 9 L 4
L _ 3 | J 8 L ]
2 =
40 g 40 & 40
& w
L 4 = L J ] L J
o [ie]
| 4 o L ] °© L J
5 &
L 4 e L 4 - L 4
20 20 20
+ 4 L 4 L 4
%g § % g
’ O R ‘ ' '
0 aﬂgsgﬁ | | o 2 ¥ 8 « t X B 50 0 TS S U T S B T DU N T S T W N B

0 1000 2000 0 1000 2000 ] 1000 2000
DEPTH (meters), Bin Size = 100, JOBSERVATIONS: 160 DEPTH (meters), Bin Size = 100, fOBSERVATIONS: 82 DEPTH (meters), Bin Size = 100, fOBSERVATIONS: 2
[MEAN(x)=821.799,VAR(x)}=317143.] [MEAN(x)=403.724 VAR(x)=129613.] [MEAN(x)=168.510,VAR(x)=1145.29]
SARDINE JULY 1983 ANCHOVY JULY 1983 WHALE JULY 13883
1oy r r v T v T T 1oy v T T T T T T r T rrr 1o T r vy T v v
80 80 80
+ - F - - T ) - -
i [}
L J -~ L 4 - L N
- -4 > |5 - x - -1
3 3
60 Z, 60 69
L 4 g L 4 E ..
L 4 » L E » L 4
g 8
b o4 L:: L 4 i t 4
40 £ 40 & 40
S ()
L « v - - bl - L |
@ ©
] s | ] s | |
e i
o (e}
7 = I T - L 7
20: 20 20 L
0 F I TR VO - SN WO N S W TN W WO W O W S W IO | o} §§g§$§1§||1111 or S L1 1 N NS S N T TN TS SN W N S T |
0 1000 2000 0 1000 2000 0 1000 2000
DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 3 DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 30 DEPTH (meters), Bin Size = 100, FOBSERVATIONS: 2
[MEAN(x)=232.323,VAR(x)=78643.2) [MEAN(x) =581.701, VAR(x)= 148885.] [MEAN(x)=395.845,VAR(x)=126268.]
WHALE JULY 1983 TOTAL EFFORT JULY 1983
100 L L L ) L L L L L S 100 L3S S I B B R B B ¥ LS B N B B T
80 e 80
w
L J 2 L J
+ - n = -
-
L ] % L 4
60 Z 60
L J £ L J
L 4 ” L 4
z
L d 3 L 4
40 I 40
o
- ~ Ly L -
w
[¢2]
L 4 > L J
U
L 4 & L 4
oy
20 20
_ _ . _
- § E - I L L ]
olexs Bissfifsdeii &, R EET T AN Y S F IO
0 1000 2000 0 1000 2000
DEPTH (melers), Bin Size = 100, #OBSERVATIONS: 37 DEPTH (meters), Bin Size = 100, JOBSERVATIONS: 4022

[MEAN(x)=1173.57 VAR(x)=213692.] [MEAN(x) = 738.9.34 VAR(x) =31 1066.]



# OF OBSERVATIONS [YMAX § = 2] # OF OBSERVATIONS [YMAX # = 0]

# OF OBSERVATIONS [YMAX # = 38)

Figure 68

TUNA JULY 1983
T LI e T

MACKEREL JULY 1983 BILL FISH JULY 1983
T T T T T T T T

§ OF OBSERVATIONS [YMAX § = 66]
# OF OBSERVATIONS [YmMAX § = 3]

;S  S L TR NN T S S S S B Ao X1 0o 1 1 (§1111 TSNS TS T TS AT SO S S
5 10 15 5 10 15 Lo} 5 10 15

Chiorophyll (mg/m3) §OBSERVATIONS: 163 Chiorophyll (mg/m3) FOBSERVATIONS: 83 Chiorophyll (mg/m3) FOBSERVATIONS: 3

[MEAN(x)=0.528896 VAR(x)=0.520436] {MEAN(x)=0.7237 35 VAR (x) =0.670397) [MEAN(x)=0.440000,VAR(x)=0.148800)

SARDINE JULY 1983 ANCHOVY JULY 1983
T T T T T T 1T T T T T T

WHALE JULY 1983
T T T T T T

100 7 7T T T T T 100 ¥ T
= - -4 - B
80 80
- i = 1 = -
< ~
I b [ b T 1
L i - 4 -~ R
60 § 3
I 12 - ]
(%]
%)
4 z i 3 p
S =
] = 4 < J
z &
& w
w 5]
a @
4 o© ] 3 J
o
o
b Y p 5 4
§ ) 4 = 4 e p
g(lllllllll TS TR R IGU UURN VU WY UUNE S WS OO0 S | D VO N SN VN NN AU S NN WUUS SO T |

S 10 15

0 5 10 15 5 10 15
Chiorophyll (mg/m3) §OBSERVATIONS: 4 Chlorophytt (mg/m3) FOBSERVATIONS: 31 Chiorophyll (mg/m3) FOBSERVATIONS: 3
[MEAN(x)=1.28000,VAR(x)=0.926200] [MEAN(x)=0.563871,VAR(x)=0.224538] [MEAN(x)=0.703333,VAR(x)=1.19003]
PORPOISE __JULY 1983 TOTAL EFFORT JULY 1983
10 T T T T T T T T T T T T 150 T T T T T T T T T T T
8 L 4
| 100

¥ OF OBSERVATIONS [YMaX § = 3279)

-

]

1 i § I i 1 1 1 a0 da I — 1 1. 1 It L 1
) 10 15 5 10 15
Chlorophyli (mg/m3) §OBSERVATIONS: 38 Chlorophy!i (mg/m3) §OBSERVATIONS: 4027
[MEAN(x)=0.151316,VAR(x)=0.0318117] [MEAN(x)=0.625274 VAR(x)=0.781508]

o© Fsseosn




# OF OBSERVATIONS [YMAX # = 2] # OF OBSERVATIONS [YMAX § = 148)

#§ OF OBSERVATIONS (YMAX § = 32)

Figure 69

TUNA JULY 1983
T L —

Gradient Chlorophyll (mg/m3) §OBSERVATIONS: 162
[MEAN(x)=0.475617,VAR(x)=0.632740]

SARDINE JULY 1983
T T T T T

100 L

80

2 4 6
Gradient Chiorophyll (mg/m3) #OBSERVATIONS: 3
[MEAN(x)}=0.746667,VAR(x)=0.0937333]

PORPQOISE JULY 1983
T T T T T

100

2
Gradient Chlorophyll (mg/m3) FOBSERVATIONS: 37
[MEAN(x)=0.429189,VAR(x)=0.932341]

80)

# OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX § = 26]

# OF OBSERVATIONS [YMAX § = 3593]

MACKEREL JULY 1983
T T T

R
C& TR I [ B IO A
[

4
Gradient Chlorophy!t (mg/m3) FOBSERVATIONS: 82

6

[MEAN(x)=0.353171,VAR(x)=0.0860071}
ANCHOVY JULY 1983
T T T

100

e

le

B

@

rS

N

7

X
N1 1 1 1 1 1 1

O S B S A,

2 4

6
Gradient Chlorophy!l (mg/m3) ¥OBSERVATIONS: 30

[MEAN(x)=0.489667,VAR(x)=0.183914]

150

o
Q

TOTAL EFFORT JULY 1983
T T T T T T T

w
i

o f{},"'

R
§5. I i L I 1 TO—
2 4 6

Grodient Chlorophyli (mg/m3) #OBSERVATIONS: 4026

[MEAN(x)=0.474799,VAR(x)=0.57447 1]

# OF OBSERVATIONS [YMAX § = 2]

# OF OBSERVATIONS [YMAX §# = 1]

BILL FISH JULY 1983
T T T T T

1 1 1 | 1 1 H 1 1

2 4 6
Gradient Chlorophyll (mg/m3) §OBSERVATIONS: 2
[MEAN(x)=0.165000,VAR(x)=~0.0220500]

WHALE JULY 13983
T T ¥ T T

130

60

|

Q

1 1 1

Gradien”. Chlorophyll (mg/m3) #OBSERVATIONS: 2
[MEAN(x)=1.56500,VAR(x)=0.938450]




# OF OBSERVATIONS [YMAX § = 162]

¥§ OF OBSERVATIONS [YMAX § = 3]

# OF OBSERVATIONS [YMAX § = 37]

Figure 70

TUNA JULY 1983

<+ N R T N O S D L N O Tt N RS A M e

N T I T T W U N S O O O O O O 0 0 O e |
1 2 3
Gradient SST (deg C) FOBSERVATIONS: 162
[MEAN(x)=0.144383,VAR(x)=0.00328316)
SARDINE JULY 1983
T T T T TP TV [ i r TYyrT T ™ T TTTTTT
|

Ellllll!]lllJllLlLLlllllllll
3

1 2
Gradient SST (deg C) FOBSERVATIONS: 3
[MEAN(x)=0.170000,VAR(x)=0.00480000]

PORPOISE  JULY 1983

LARLRLANE S0 TN N N N N B S O B

s v ey ol r ey g by gy

o]

1 2 3

Gradient SST {deg C) #OBSERVATIONS: 37
[MEAN(x)=0.140000 VAR(x)=0.00203333]

# OF OBSERVATIONS [YMAX § = 82)

# OF OBSERVATIONS {YMAX § = 30]

4027)

# OF OBSERVATIONS [YMAX #

MACKEREL JULY 1983

10T

LI 25 0 S R A B O 1 O A

o

tr el et e r ety

N >
© D B

1 2
Gradient SST (deg C) §OBSERVATIONS: 82
[MEAN(x)=0.159512 VAR(x)=0.00498741]

ANCHOVY JULY 1883

T

)

TTI T T I T T I T T T T T T T T Ty T TTTTTT

o]
NN P HIeRaeh

54

2

L

>

1

IS0 N U T T ) T T T A O O B 1

N
O S

1 2
Gradient SST (deg C) JOBSERVATIONS: 30
[MEAN(x)=0.146000,VAR(x)=0.001721 38}

TOTAL EFFORT JULY 1983

150[ T

TTTT T I T [y F T T T T I T T[T T T rTrTrTaT

o

C
-

Lb g bt

© B AE

1 2
Gradient SST (deg C) #OBSERVATIONS: 4027
[MEAN(x)=0.155481,VAR(x)=0.00503630]

3

§ OF OBSERVATIONS [YMAX § = 2)

§ OF OBSERVATIONS [YMAX § = 2]

BILL FISH JULY 1983
T

TTITTFrTTT TV LSRRI S R L O O O R 3

llllllllllllllllll | OO T OO0 T O O O |

1 2 3

Gradient SST (deg C) FOBSERVATIONS: 2
[MEAN(x) =0.250000,VAR(x)=0.00000]

WHALE JULY 1983

10§x\|||x|:| L0 B A S B M

NN NI SRS RN SRS NSNS
1 2 3
Gradient SST (deg C) FOBSERVATIONS: 2.
[MEAN(x) =0. 1 30000,VAR(x)=0.00000]




# OF OBSERVATIONS {YMAX § = 163]

= 4

# OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX §# = 38)

Figure 71

TUNA JULY 1983
T T T T

i 1 i i L 1 1 1 1 1 1 H

50 100

Mixed Layer Depth (meters) FOBSERVATIONS: 163

[MEAN(x)=0.00000,VAR(x)=0.00000}
SARDINE JULY 1983
T T T

T ¥ LA

TN WA NN SO (NS SN S N SN S R S S |

50 100 150
Mixed Layer Depth (meters) FOBSERVATIONS: 4
[MEAN(x)=0.00000,VAR(x)=0.00000]
PORPOISE JULY 1983
10i T T T T T T T T T T T T
B%
s%
‘R
2§
1 1 1 1 I | L. 1 1 ] 1 i
(o} 50 100 150

Mixed Loyer Depth (meters) §OBSERVATIONS: 38
[MEAN(x)=0.00000,VAR(x)=0.00000]

f OF OBSERVATIONS [YMAX § = 83]

¥ OF OBSERVATIONS [YMAX § = 31]

4027]

F OF OBSERVATIONS {YMAX #

N

© B

3

R TR

AR

]

o

s

»

1

e s

N

15

Q

%3

O R R S BRI Bl

MACKEREL JULY 1983
T T T T T T T T

i i H 1 1 1 1 1 4 1 i 1

50 100 150
Mixed Layer Depth (meters) JOBSERVATIONS: B3
[MEAN(x)=0.00000,VAR(x} =0.00000}

ANCHOVY JULY 1983
T T T T T T

1T T T 7T

TR,

) ST NS DR NN VNS N TR TSR N S S S B |

o

$0 100 150
Mixed Layer Depth (meters) FOBSERVATIONS: 31
[MEAN(x)=0.00000,VAR(x) =0.00000]

]

TOTAL EFFORT JULY 1983
T | T 1

IS WY NG TOUR A SR NN NN { I B B |

50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: 4027
[MEAN(x)=0.00000,VAR(x)=0.00000}

BILL FISH JULY 1983
T T T T T T

1T

3

# OF OBSERVATIONS {YMAX §

L L | 1 1 ! 1 1 1 1 -

50 100
Mixed Layer Depth (meters) FOBSERVATIONS: 3
{MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE JULY 1983
T T T T T T

150

T

=3

# OF OBSERVATIONS [YMAX §

I S NSO NN S IS HS SN S R

S0 100
Mixed Loyer Depth (meters) FOBSERVATIONS: 3
{MEAN(x)=0.00000,VAR(x)=0.00000]




§ OF OBSERVATIONS [YMAX § = 3] # OF OBSERVATIONS [YMAX § = 89]

# OF OBSERVATIONS [YMAX # = 29]

Figure 72

TUNA JULY 1983

E o o % BRLUNLINE SL UL L1000 (O T O
L 4

80

60

40

20

Ol r it g ) T O T | T T O 9 O |

10 20 30 40
Sea Surfoce Temperoture (deg C) #OBSERVATIONS: 162
[MEAN(x)=18.6956,VAR(x)=0.179026]

SARDINE JULY 1983
T

100 [T T T LI B e S O e B
r b
80
&80
40
20
- -
N EE NS W R S W A W
10 20 30 40

Sea Surface Temperature (deg C) HJOBSERVATIONS: 3
[MEAN(x)=18.4200,VAR(x)=0.162300]

PORPOISE JULY'1983

QO[T I r Ty T TP T [Fr T TTTT TT T 1T

80

60

40

20

oJllllll | S | A

10 20 30 40

Sea Surface Temperature (deg C) JOBSERVATIONS: 37
[MEAN(x)=18.6035 VAR(x)=0.112540]

# OF OBSERVATIONS [YMAX # = 33)

18}

§ OF OBSERVATIONS [YMAX #

# OF OBSERVATIONS {YMAX # = 2051]

MACKEREL JULY- 1983

100

LIRS R N (L |

80

60

40

20

[¢]

raa 1 ¥ y e e d a1y

10

Sea Surfoce Temperature (deg C) JOBSERVATIONS: 82

20 30 40

[MEAN(x)=18.1667,VAR{x)=0.701891]
ANCHOVY JULY 1983

100

80

LN B N 0 D B B I |

60

40

20

0

O U I

10
Se

20 30 40
o Surface Temperoture (deg C) §OBSERVATIONS: 30
[MEAN(x)= 18.7977 VAR(x)=0.279405]

TOTAL EFFORT JULY 1983

150

100

LI N A A I S O O B O R

50

[¢]

kemrmrrs
RRRIRAITS
1 i

(T gllllLlJlll!lllllll

10

Sea Surfoce Temperature {deg C} FOBSERVATIONS: 4025

20 30 40

[MEAN(x)=18.5259 VAR(x)=0.457492]

= 2]

# OF OBSERVATIONS [YMAX #

=2]

§ OF OBSERVATIONS [YMAX f

BILL FISH JULY
T

1983

100 T T T T

80

LIS SL I T L

60

40

20

olua a8

[N NSRRI

(S T

0 2

[MEAN(x)=

0

30

Sea Surface Temperature (deg C) FOBSERVATIONS:
17.3750,VAR(x)=0.0312500]

WHALE JULY 1983

100 T

T YT

LI 0 S e o e

80

80

40

20

olaiitaat

B I B e

B O O I I

HY 20
Sea Surface Temperoture (deg C) FOBSERVATIONS: 2
[MEAN(x)=19.0000,VAR(x)=0.00000]

30

40



# OF OBSERVATIONS (%) [YMAX § = 38]

33

# OF OBSERVATIONS (%) [YMAX §

# OF OBSERVATIONS (%) [YMAX § = 6)

Figure 73

TUNA AUGUST 1983 MACKEREL AUGUST 1983 i ' BILL FISH AUGUST 1983
100V 7T T T T LI T A S SN S S 100 Fr rr v rvr7v T T T T T 1000 T T v VT T T LA B N N S S B R |
80 — 80 W@
L 4 4 L 4 © 4 i
u t '
L J - L 4 - L J
L 4 2 L 4 g | 4
60 > 60 2 80
L i ® L 4 E L q
b - %) - ~ %) o B
A | g | | & | ]
= =
40 £ 4w g 40
w w
L 4 7 L 4 @ L 4
I i s L b o
5 5 ]
L J s L ] 2 L ]
20 20 20

o‘gsnﬁg 1P R PO 4 TRIIRIN T AT

1 L J
1000 2000 1000 2000 ¢} 1000 2000
DEPTH (meters), Bin Size = 100, JOBSERVATIONS: 304 DEPTH {meters), Bin Size = 100, JOBSERVATIONS: 71 UEPTH (meters), Bin Size = 100, §OBSERVATIONS: O
[MEAN(x)=853.428 VAR(x)=276018.] [MEAN(x)=481.285VAR(x) = 188389.] [MEAN(x)=0.00000,VAR(x)=0.00000]
SARDINE  AUGUST 1983 ANCHOVY AUGUST 1983 WHALE AUCUST 1983
00T T T T T T T T T TTT o T T T T T T T LA S S S S N S | IOOLTX‘IIIITYI LI -
L | L ] I J
i
80 80 BOI>
I 1 = 1 = ]
i I )
L i - L 4 ~ P 4
L i % L 4 % - J
3 3
60 . 60 Z B0
L J 0 L J ) L 4
4 z
L 4 Q L 4 o L 4
5 g
40 £ 40 g 40
Ll J
. - v - B v . + -
@ forl
(<] o
8 J b L p o L J
S S
7 - r - g F 4
20: 20 20
0 I D IS0 N S T N | § SO U VOV S S S O N % § ia il 1 T 0 1 ] i 1 1 1 | S T T SO TS S B |
1000 2000 1 000 2000 0 1000 2000
DEPYH {meters), Bin Size = 100, #OBSERVATIONS: 4 DEPTH {meters), Bin Size = 100, #OBSERVATIONS: 39 DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 5
[MEAN(x)=114.668,VAR(x)=4724.32] [MEAN(x)=532.982 VAR(x) =99322.6] [MEAN(x)=522.674,VAR(x)=172481.]
WHALE AUGUST 1983 TOTAL EFFORT AUGUST 1983
joof T r T I YT 1T LI I S B S D B BN | Qo T T T T T 1 LI S B S M B
80 = 80
w3
L J 2 L 4
! J 4 L p
o
J s L J
60 £ 60
L 4 g L 4
b 4 2 L B
- = Q b » {
=
40 S 40
g J
k e L - o
]
@
L ] 3 N p
[
b N o f -
B
20 20
0 §§1E§§g§ §|§§§,,,§ Og §§§§ g;ﬁxgnnAa

0 1000 2000 Q 1000 2000
DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 37 DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 4318
[MEAN(x)=713.079,VAR(x)=271415.] [MEAN(x)=688.626 VAR(x)=274815.]




# OF OBSERVATIONS [YMAX § = 4] § OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 31)

Figure 74

TUNA AUGUST 1983
T T T T T T

[+

§|a||111111

5 10 15
Chiorophyll (mg/m3) §OBSERVATIONS: 307
[MEAN(x)=0.414137 VAR(x)=0.260899)

SARDINE AUGUST 1983
T T T T T

N I S W ] T T .|

5 10 15
Chlorophyll (mg/m3) §OBSERVATIONS:
[MEAN(x) =0.686000,VAR(x)=0.192030}

PORPOISE  AUGUST 1983
T T T T T T T T

T T T

I D

5 10 15
Chiorophyll (mg/m3) #OBSERVATIONS: 38
[MEAN(x)=0.718684 VAR(x)=1.16122]

# OF OBSERVATIONS [YMAX § = 27] # OF OBSERVATIONS [YMAX # = 61)

# OF OBSERVATIONS [YMAX § = 3842]

MACKEREL AUGUST 1983
T T T T T T 1 T

5" S I W U WSO W S T N S B Wt

5 10 15
Chlorophyll (mg/m3) FOBSERVATIONS: 72
[MEAN(x)=0.515000,VAR(x)=0.166059]

100

80

ANCHOVY AUGUST 1983
1T T T T TT

T

,§ 1 1 1 1 1 1 1 1 J I

S 10 15
Chlorophyll (mg/m3) #OBSERVATIONS: 40
[MEAN(x)=0.812750,VAR(x)=0.463133]

150

TOTAL EFFORT AUGUST 1983
T T T T T T T T T T

T

AT

v

2
B

CURS SR SR TS S N N S |

° ?zm%mmﬁw

5 10 15
Chlorophyll (mg/m3) §OBSERVATIONS: 4332
[MEAN(x)=0.511016,VAR(x}=0.317332]

§ OF OBSERVATIONS {YMAX § = 0]

= 3]

# OF OBSERVATIONS [YMAX §

BILL FISH AUGUST 1983
T T T T T

100 T
80
60
40
3 R
20
o} L1t T S T T T B
0 5 10 15
Chiorophyll (mg/m3) FOBSERVATIONS: O
§ MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE AUGUST 1983
105* T T T
v 4
4
Lol 1 TR N S | T I
10 15

5
Chlorophyll (mg/m3) #OBSERVATIONS: 6
{MEAN(x)=0.540000 VAR(x)=0.450040)




§ OF OBSERVATIONS [YMAX § = 3] # OF OBSERVATIONS [YMAX § = 305)

# OF OBSERVATIONS [YMAX § = 35}

Figure 75

TUNA AUGUST 1983
T T T

N
R 4
N N
C& 1 A 1 1 1 H '8 1 1
0 2 4 6
Gradient Chlorophylt (mg/m3) §OBSERVATIONS: 306
[MEAN(x)=0.258333,VAR(x)=0.0433234]
SARDINE AUGUST 1983
100 T T T T T T
80 =

'y o

n

B s

I=]

I —

N

! I 1 1 ]

#g

A ——

4 6
Gradient Chlorophyll (mg/m3) §OBSERVATIONS: 4
[MEAN(x)=0.832500,VAR(x)=0.681225)
: P?RPOng AlUGLIJST 19?3 —
N
i ﬁ 1 ﬁ L. i A 1 1 1
2 4 6

Gradient Chlorophyil (mg/m3) JOBSERVATIONS: 37
[MEAN(x)=0.326216,VAR(x)=0.153330]

# OF OBSERVATIONS [YMAX § = 391 # OF OBSERVATIONS [YMAX § = 71]

# OF OBSERVATIONS [YMAX § = 4091]

T

MACKEREL AUGUST 1983
7 LI T T

SR

?:' I RAR AR

I 1 3

1

1

1

|

1

o Pummni

Gradient Chlorophyll (mq/m3) #OBSERVATIONS: 71
[MEAN(x)=0.360704 VAR(x)=0.0741581]}

2

4

3

o]

T

ANCHOVY AUGUST 1983
T T T T T

e

x

Py

1

I} i L

1

1

N
© R S

Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 39
[MEAN(x)=0.415897 VAR (x) =0.0558196)

2

4

6

150

(=]
(=

TOTAL EFFORT AUGUST 1983
T T T T T T T

[

1

§ .

1

1

1

© O U B S A

2

4

6

rodient Chlorophyll (mq/m3) FOBSERVATIONS: 4331

[MEAN(x)=0.364863,VAR(x)=0.154705]

# OF OBSERVATIONS [YMAX § = 0]

4)

§ OF OBSERVATIONS [YMAX §

BILL FISH AUGUST 1983
o T T T T

00 T
b 4
80r
60 F-
‘0
20
[ JE I I ) ! L1
0 2 4 6
Gradient Chlorophyll (mg/m3) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE AUGUST 1983
100 T T T T T T T
TR B TR N
2 4 [

Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 5
[MEAN(x)=0.582000,VAR(x)=0.657670]




# OF OBSERVATIONS [YMAX # = 306]

4]

# OF OBSERVATIONS [YMAX #

37}

# OF OBSERVATIONS [YMAX #

10

Figure 76

TUNA AUGUST 1983

Gradient SST (deg C) #OBSERVATIONS: 37
[MEAN(x)=0.229730 VAR(x)=0.0168694]

LIS T S 0
1
.
208
IR TSRS SRR NN EEN SN SR EEE
0 1 2 3
Gradient SST (deg C) FOBSERVATIONS: 306
[MEAN(x)=0.184379 ,VAR(x)=0.00748174]
SARDINE AUGUST 1983
§Tl']l1!ll TT T iFr 11717V TI1T 11T T 7T FT0T
R byl
1 2 3
Gradient SST (deg C) #OBSERVATIONS: 4
[MEAN(x) =0.190000,VAR(x)=0.00480000]
PORPOISE AUGUST 1983
LI B B 0 A O
4
[sulllllllllIlll|l||l|||ll]l|l
[} 1 2 3

71

# OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX # = 39]

4331]

# OF OBSERVATIONS [YMAX §

MACKEREL AUGUST 1983

1OYT T T TTTTTT

7z

o

TTTT T TTTT

TTTTTTTT T

§

T

N

Z

[N

Ll 14t

L1

11110383

o B

1

2

Gradient SST (deq C) JOBSERVATIONS: 71
[MEAN(x)=0.241972 VAR(x)=0.0147332]

ANCHOVY AUGUST 1983

TTTTT T

<]

o

LI I B B B B

TTTTTTTTT

a

>

[N

| 30 O U O N

[ N

B S T O S I O |

O S R A A BT

1

2

Gradient SST (deg C) #OBSERVATIONS: 39

[MEAN(x)=0.
TOTAL E

157692, VAR (x)=0.00262348]
FFORT AUGUST 1983

15O TV TT T 7T

T T T T rrTT

TTTT iV TITT

(%

S S N O |

BT W OO0 Y O

Ll it

O P I N

1 2
Gradient SST (deg C) §OBSERVATIONS: 4332

[MEAN(x)=0.186484 VAR(x)=0.00918244]

# OF OBSERVATIONS [YMAX § = 0]

=s)

§ OF OBSERVATIONS [YMAX §

80

60

40

20

TTTTrTITe

BILL FISH AUGUST 1983
L B I 0 e

TI 1T T 1T o0

Ly b
0 1 2 3
Gradient SST (deg C) §OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE AUGUST 1983
TrrireTraT TTTTrT Tt rrjriTrTrrrorrr

E
NN RSN N SRR NN S|
1 2 3

Gradient SST (deg C) ¥OBSERVATIONS: 5
[MEAN(x)=0.154000,VAR(x) =0.00288000]




# OF OBSERVATIONS [YMAX § = 5] # OF OBSERVATIONS [YMAX § = 306]

# OF OBSERVATIONS [YMAX § = 35]

Figure 77

L | | 1 1 1 1 1 L 1 1 1
50 100 150
Mixed Layer Depth (meters) §OBSERVATIONS: 307
[MEAN(x)=0.0325733,VAR(x)=0.325733]

SARDINE _AUGUST 1983
T T T T T T T T

T

1 | 1 1 1 1 1 1 H 1 |
S0 100 150
Mixed Loyer Depth (meters) #OBSERVATIONS: 5
MEAN(x)=0.00000,VAR (x) =0.00000]

PORPOISE AUGUST 1983
T T T T T T T T

100

s

o

/M%%MWWMWM&

-

I L 1 L 1 1 1 1 ]
50 100 150

Mixed Loyer Depth (meters) §OBSERVATIONS: 38

[MEAN(x)=4.00000,VAR(x)=459.852}

[=]

f OF OBSERVATIONS [YMAX § = 72)

# OF OBSERVATIONS [YMAX § = 40]

4318]

# OF OBSERVATIONS [YMAX #

N

Mm&' 77

[=]

Y (2] o
© Bt R S O BB SRR R eeilB

LN

15

0

AR50
.

I i l 1L 1 1 i 1 i 1 1 1

o

50 100 150
Mixed Loyer Depth (meters) §OBSERVATIONS: 72
[MEAN(x)=0.00000,VAR(x) =0.00000]

ANCHOVY AUGUST 1983
T T T T

T T

1 VI T | F I N S

S0 100 150
Mixed Loyer Depth (meters) §OBSERVATIONS: 40
{MEAN(x) =0.00000,VAR(x) =0.00000]

TOTAL EFFORT AUGUST 1983
T T T T T T T T

o]

}_

W T S E S S G B T

=]

50 100 150
Mixed Loyer Depth (meters) §OBSERVATIONS; 4332
[MEAN(x)=0.0604801,VAR(x)=4.31959]

# OF OBSERVATIONS {YMAX § = 0]

4

# OF OBSERVATIONS [YMAX #

BILL FISH AUGUST 1983
T T T T T T T

100

8C

60

40

201

0 AL

11 N T | 1)

50 100

Mixed Layer Depth (meters) §OBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE AUGUST 1983
T T T T T T

100 T

87

T U

[ J I S | bl

S0 100

150

Mixed Loyer Depth (meters) §OBSERVATIONS: 6

[MEAN(x)=3.33333,VAR(x)=26.6667]




# OF OBSERVATIONS [YMAX § = 159]

=4

# OF OBSERVATIONS {YMAX §

14]

# OF OBSERVATIONS [YMAX §

Figure 78

TUNA AUGUST

1983

B o ToJ LI I I N I N N A I I I O A I

80

60

40

20

011(|||||i 11 5018}

I N

10 20

Sea Surface Temperoture (deg C) FOBSERVATIONS: 306

30 40

[MEAN(x)=21.3907 VAR(x)=0.512267]

SARDINE AUGUST 1983
‘loollillllll TrTirrrrra i1 Trvrrvorrrr
80 =
60
40
20

[(ENENEENENS NN SN RSN W
10 20 30 40
Sea Surface Temperature (deg C) HOBSERVATIONS: 4
[MEAN(x)=20.2525,VAR(x)=0.0104250)
PORPOISE  AUGUST 1983
DT o UL S S e
80
L B
60
40
- B
20
o x E
Qllsllg§ §144L111 Loy
10 20 30 40
Seo Surface Temperoture (deg C) HOBSERVATIONS: 37

[MEAN(x)= 19.9792,VAR(x)

=3.05816]

38)

# OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS {YMAX § = 22

# OF OBSERVATIONS [YMAX § = 2179)

MACKEREL AUGUST 1983

U7X NEJNLILEN 100 S B B R 2 S
80
60
40
20
Olata e a4 Sl
10 20 30 40
Sea Surtace Temperature (deg C) FOBSERVATIONS: 71
[MEAN(x)=20.6084 VAR(x)=0.448085)
ANCHOVY AUGUST 1983
]Ooiilll[lll|Il|[|lIlTKlT|l|lI
L 4
80
- .
60
40
- -
20
ol s gy tddda byt
10 20 30 40
Seo Surface Temperature (deg C) #OBSERVATIONS: 39
[MEAN(x)=21.7297,VAR(x) =0.158060]
TOTAL EFFORT AUGUST 1983
D10} L LA T o e T T e
L 4
100
50
L " 4
3
H § .
oliiiiiue$ I NN RN RN SN
10 20 30 40

Sec Surfoce Temperature (deg C) JOBSERVATIONS: 4331
[MEAN(x)=21.1599,VAR(x)=0.790493]

# OF OBSERVATIONS [YMAX § = 0]

§ OF OBSERVATIONS {YMAX § = 2}

BILL FISH AUGUST 1983

S0 (o) LI NL  20
80

60

40

20

ol ol ey dssqggaaay
10 20 30 40
Sea Surface Temperature (deg C) JOBSERVATIONS: O

[MEAN(x)=0.00000 VAR(x)=0.00000]
WHALE AUGUST 1983
1001[!!!1[11’[ TTTrtTrrrrr TTIrTriyyTrry

™.
o
P y— ey T T
s

40
20
oltg i1 L Ll ey
10 20 30 40

Sea Surfuce Temperature (deg C) FOBSERVATIONS: 5
[MEAN(x)=18.4040,VAR(x)=2.66163]




§ OF OBSERVATIONS [YMAX § = 11] # OF OBSERVATIONS [YMAX § = 165]

# OF OBSERVATIONS {[YMAX §# = 40]

Figure 79

1UNA _SEPTEMBER 1983
T T T T

X 1 1 L ! 1 ) ] ] 1 Il

50 100

Mixed Loyer Depth (meters) #OBSERVATIONS: 165

{MEAN(x)=0.00000,VAR(x)=0.00000]
SAROINE SEPTEMBER 1983
T T T T T T T T

150

o

D

o
AR OSSOt T

T NS IS WO AU GUORS SN JORUUE SO S NS N G |

(=]

S0 100
Mixed Layer Depth (meters) FOBSERVATIONS: 11
[MEAN(x)=0.00000,VAR(x)=0.00000)

PORPOISE SEPTEMBER 1983
T T T T T 1 T T T T

150

T S R | U SN NN I SN SRS N O |

0

50 100
Mixed Layer Depth (meters) #OBSERVATIONS: 40
[MEAN(x)=0.00000,VAR(x)=0.00000]

150

# OF OBSERVATIONS [YMAX § = 55])

§ OF OBSERVATIONS [YmaX # = 27]

#§ OF OBSERVATIONS [YMAX § = 2058])

MACKEREL SEPTEMBER 1989
T T T T T T

100‘\q. T T
o
1 °
-1 [}
§ 1«
2
o Z
§ 1 0
r4
b Q
3 |-
Q§ &
4 &
[
g o
L
4 o
§ 1 -
§
§ ]
® 1 i 1 4 1 11 1 1 1 1 |
0 50 100 150
Mixed Loyer Depth (meters) JOBSERVATIONS: 55
[MEAN(x) =0.00000,VAR(x)=0.00000]
ANCHOVY SEPTEMBER 1983
|0(§ T T T T T T T T T T T
N J
% ]
8%
3 i o
% i L}
% B B
3 1 2
§ g
3 18
3 1 i
4(§ ﬁ
- o
% W
b o
§ 1 -
205%
N
% R
§§ B
&\ 1 1 1 1 1 1 1 1 i i | 1
o] 50 100 150
Mixed Layer Depth (meters) JOBSERVATIONS: 27
[MEAN(x)=0.00000,VAR(x) =0.00000)
TOTAL EFFORT SEPTEMBER 1983
150 T T T T LI T R T T
10
N ]
SO%
< ]
§ 4
1 1 L 1 L 1. 1 1 1 1 1 1
0 50 100 150

Mixed Layer Depth (meters) §OBSERVATIONS: 2058

[MEAN(x) =0.00000,VAR(x)=0.00000]

100 T
80
60
40
20
0 TN N | I S S | L1 11
0 50 100
Mixed Layer Depth (meters) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE SEPTEMBER 1983
10("- T T T T T T T T T T T
BO

20

BILL FISH SEPIEMBER 1983
T T T T T T T T T T

150

1 1 ] ] i 11 1 1 1 1 i

0 50 100

Mixed Layer Depth (meters) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}

150




# OF OBSERVATIONS (%) [YMAX § = 0] # OF OBSERVATIONS (%) [YMAX § = 15]

# OF OBSERVATIONS (%) [YMAX # = 0]

100 LI

80

60

40

20

0 U S S VRS NS U TN D (N T T T O WO T

100

80

80

40

20

100

80

60

40

20

Figure 80

TUNA OCTOBER 1983
LI S TTT T

T T

1

¢} 1000 2000

DEPTH (meters), Bin Size = 100, fJOBSERVATIONS: 15
[MEAN(x)=150.961,VAR(x) = 283.596]

SARDINE OCTOBER 1983
1 T 17T T T 1T 7 T

1T T

1000 2000
DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 0
{MEAN(x)=0.00000,VAR(x)=0.00600]

WHALE OCTOBER 1983
T T T L B B |

T T

Q 1000 2000
DEPTH (meters), Bin Size = 100, #OBSERVATIONS: O
[MEAN(x)=0.00000 VAR(x)=0.00000)

# OF OBSERVATIONS (%) [YMAX § = 6)

= 0)

# OF OBSERVATIONS (%) [YMAX §

204)

¥ OF OBSERVATIONS (%) [YMAX #

MACKEREL OCTOBER 1983
LI St S B B S S M B B S S

Qo[ 7T

80

60

40

20

[¢} IO SO S O B T |

o

1000

2000

DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 8
[MEAN(x)=114.668,VAR(x)=3558.58]

ANCHOVY OCTOBER 1983
LINAE S e e e T Y

Jo[ T T

80

T

&0

40

20

0
DEPTH (meters), Bin Siz

TOTAL EFFORT
LIS T e e e 4

1000 2000

e =

[MEAN(x)=0.00000,VAR(x) =0.00000]

100, FOBSERVATIONS: O

100

80

OCTOBER 1983
T T T

T

60

40

20

OO DA S0 UV Y W I I |

gg“Ll#ll
0

DEPTH (meters), Bin Size

1000

2000
100, §OBSERVATIONS: 269

[MEAN(x)=200.239,VAR(x)=43132.1]

# OF OBSERVATIONS (%) [YMAX § = 0}

# OF DBSERVATIONS (%) [YMAX § = 0]

100

80

BILL FISH OCTOBER 1983
LN S B S S S (D B B B S S R

60

40

20

-

ORI Y B N N YOS B T T DY I S N

1000 2000

DEPTH (meters), Bin Size = 100, §OBSERVATIONS: O

100

{MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE OCTOBER 1983
LB T 1T T BN B B S A A

T T

1]

60

40

O[lLllllllllllllllll

0
DEPTH (meters), Bin Size =

1000 2000
100, #FOBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000}




# OF OBSERVATIONS [YMAX # = 0] # OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 0]

Figure 81

TUNA OCTOBER 1983
T T T T T

MACKEREL OCTOBER 1983
T T T T T

100 T T T T 100 T T T
80 80
- - = L .
L B il L r
[ -] - - -
: L4
g 60 §
p - - § 4
z
4 & L 4
15 | ]
&
E 40 §
4 o - 4
L
4 S I % i
1 = Iy _
N
208
- E § -
T S BT SO VO W C§ . P TN DI S W
10 15 0 5 10 15
Chlorophyll (mg/m3) §OBSERVATIONS: 16 Chlorophyll (mg/m3) §OBSERVATIONS: 9
{MEAN(x)=2.13750 VAR(x)=2.37578] [MEAN(x)=~1.41000,VAR(x) =1.84878]
SARDINE OCTOBER 1983 ANCHOVY OCTOBER 1983
100 LI B S | T T T 100 T T T LR B LN B
80 80
L _ = L H
L 4 N . 4
- - b - -
2
60 = 60
ki
L - - I _
z
L n ] L 4
b - :\i - B
&
40 W40
@
L 4 o 2 .‘
[T
L 4 5} b 4
+ ~ == - -
20 20
Ol 1 1 S T | S W S [} Jod L SR S T | Lot
0 S 10 15 0 5 10 15
Chiorophyll (mg/m3) #OBSERVATIONS: 0 Chiorophyll {mg/m3) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000] [MEAN(x)=0.00000,VAR(x)=0.00000]
PORPOISE  OCTOBER 1983 TOTAL EFFORT OCTOBER 1983
100 T T T T T T T T 150 L S T T T T
A ] L ]
80 3 b
L . © 2 4
>
[ T [}
| ] = 100
>
60 3 ¥ |
8 N al
- L 4
b B z
=4
= o 4
b - <
E
40 L r 1
a
L 4 a
© 50
L
r T S
L - = B T
N
20 N _
0 L S B | 1 L L L 1 1 1 1 Cﬁ Ag 1. § § i i 1 1 Lt i 1
Q 5 10 15 9] 5 10 15

Chlorophyli (mg/m3) §OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x) =0.00000]

[MEAN(x)=2.13037 VAR(x) =3.32031]

Chiarophylt (mg/m3) §OBSERVATIONS: 271

§# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 0}

80

T

BILL FISH OCTOBER 1983
T T T T T

80

40

20

Ol a0 d 0 4 a1 1 3 1

1

L

10

5
Chiorophyll (mg/m3) §OBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000}

100 T

80

WHALE OCTOBER 1983
TT T T T T

&0

40

20

Lol T S 1 11

Il

10

5
Calorophyll (mg/m3) §OBSERVATIONS: 0

{MEAN(x)=0.00000,VAR(x)=0.00000}




13)

# OF OBSERVATIONS [YMAX §

=0}

# OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX § = 0]

100

80

60

40

20

100

80

60

40

20

0

100

80

60

40

20

Figure 82

TUNA OCTOBER 1983
T T T T T

2
Gradient Chlorophyll (mg/m3) JOBSERVATIONS: 15
{MEAN(x)=2.03000,VAR(x)=0.414343]

SARDINE OCTOBER 1983
T T T T T T

1 1 ! i Il 1 1 ! 1

0

2 4
Gradient Chlorophyll (mg/m3) JOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

PORPOISE OCTOBER 1983
T T T T T T

It 1 1 ! i : Il 1 L

o]

2 4 6
Grodient Chiorophyll (mg/m3) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

# OF OBSERVATIONS [YMAX § = 5]

= 0]

§ OF OBSERVATIONS {YMAX #

# OF OBSERVATIONS [YMAX § = 202]

MACKEREL OCTOBER 1983
T T T T T T T

100 T
80
L 4
o
§ ]
4§
§ ]
2% §
\
N 4
N X E
§ L d_ ! § I T
0 2 4 13
Gradient Chlorophyll (mg/m3) §OBSERVATIONS: 8
[MEAN(x)=1.61625,VAR(x)=2.17314]
ANCHOVY OCTOBER 1983
100 T T T T T T T _J
80
60
40
20
0 L H 1 ( ! 1 } I
0 2 4 6
Gradient Chtorophyll (mg/m3) #OBSERVATIONS: 0
[MEAN{x)=0.00000.VAR(x)=0.00000]
TOTAL _EFFORT OCTOBER 1983
150 L — T T T
100
R 4
N
$
§ 4
]
§\§ 4
;\.\z
3 E
X
8 R]
) T g 1 R T
2

o

4

6
Gradient Chlorophyll (mg/m3) §OBSERVATIONS: 270

[MEAN(x)=0.993148,VAR(x)=1.07744)

F OF OBSERVATIONS {YMAX § = 0]

=0]

§ OF OBSERVATIONS [YMAX #

" BILL FISH OCTOBER 1983
T T T 1 T T T

100

80

60

40

20

1 1 1 1 L ! L 1 L

2 4 6
Gradient Chlorophyll (mg/m3) #OBSERVATIONS: O
[MEAN(x)=0.00000 VAR(x)=0.00000]

WHALE OCTOBER 1983
T T T T T

T T T

80

30

40

20

il L 1 1 1, 1. 1 1 1

2 4 6
Gradient Chlorophyll (mg/m3) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]




15)

# OF OBSERVATIONS [YMAX §

§ OF OBSERVATIONS {YMAX § = 0]

= 0]

§ OF OBSERVATIONS [YMAX #

Figure 83

TUNA OCTOBER
TTTTTITT

1983
T

1OQYT T T T T T T 77 TTTTTTTT
4
4
ST O S S I O 0 8 DU O B A S O | S A |
v 1 2 3
Gradient SST (deg C) FOBSERVATIONS: 15
[MEAN(x)=0.32B000,VAR(x)~=0.00434571}
SARDINE OCTOBER 1983
9o To ) SRLIRISLANLINL I A S N O N N D A O
80 =
60
40
20
03 BT T S TS U 0 T T T O O S S B UG S S O P A
o} 1 2 3
Grodient SST (deg C) #OBSERVATIONS: O
{MEAN(x)=0.00000,VAR(x) =0.00000]
PORPQISE. OCTOBER 1983
foo[rirTrTTTT T T T TV T T AT I T T T T
80
60
40
20
b 4
olLeerrrng1 s 0 0 Y S W W W | 0 T O O I
0 2 3

1
Grodient SST (deg C) #OBS!

ERVATIONS: O

[MEAN(x)=0.00000,VAR(x) =0.00000]

= 8]

# OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX ¥ = 0]

271}

# OF OBSERVATIONS [YMAX #

MACKEREL OCTOBER 1983

10(%

[

LANLENLINE S8 0 100 0 D N S S I A S 20 T I O P B

'S

a
s

N

11t el 113t 11 b O

o P

1 2
Grodient SST (deg C) HOBSERVATIONS: 8
[MEAN(x)=0.176250 VAR(x)=0.00854107]

ANCHOVY OCTOBER 1983

100

80

LIS I N N N O N L 0 S A B O S B B B

60

40

20

0

I W N 0 U O VO W O A 0 Y O 0 B 0

0

1 2
Gradient SST (deg C) #OBSERVATIONS: O
[MEAN(x) =0.00000,VAR(x) =0.00000]

TOTAL EFFORT OCTOBER 1983
TT T T

150

LI S S O O O 4 T

3

Lt e e gty byl

w
O I Y AT

1 2
Grodient SST (deg C) #OBSERVATIONS: 271
[MEAN(x)=0.227454 VAR(x)=0.00927016]

=0]

# OF OBSERVATIONS [YMAX §

= 0}

# OF OBSERVATIONS [YMAX §

100

80

60

40

20

100

80

40

20

BILL FISH OCTOBER 1983

LIRS INL I 2 N A B B N N N TR

U T T T T 5 T Y O I O A B S A A W

1 2 3
Gradient SST (deg C) #OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE OCTOBER 1983

LI A S B S S O [ O N O N O O O O

FI S T PO U S OO YT T Y 5 T G T S Y I A

1 2
Grodient SST (deg C) FOBSERVATIONS: 0
{MEAN(x)=0.00000,VAR(x)=0.00000]




# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 15]

Figure 84

TUNA OCTOBER 1983
T T T T T T T

N VI S S S S N1

50 100 150
Mixed Layer Depth (meters) JOBSERVATIONS: 16
[MEAN(x)=9.37500,VAR(x) = 6.25000]
SARDINE OCTOBER 1983
100 T T T T
g
80 =
80
40
20
Q [ W S | O WO { I S S R
0 50 100 150
Mixed Layer Depth (meters) #OBSERVATIONS: O
{MEAN(x)=0.00000,VAR(x)=0.00000}
PORPOISE OCTOBER 1983
100 T T 1 L B T T
80
4
4
60
40
20
0 § S S Tl IS SO B I | R S S
0 50 100 150

Mixed Loyer Depth (meters) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x) =0.00000]

# OF OBSERVATIONS [YMAX f§ = 8]

= 0}

# OF OBSERVATIONS [YMAX #

270]

§# OF OBSERVATIONS [YMAX #

MACKEREL OCTOBER 1983
T T T T

100 T L
8&'.)—§
60—-§
40
20
o ﬁ 1) VO B | T U B |
o 50 100 150
Mixed Loyer Depth (meters) JOBSERVATIONS: 9
[MEAN(x)=8.88889,vAR(x)=11.1111]
ANCHOVY QCTOBER 1983
100 T T T T T T
80
- -
60
40
20
Ol g 1 ) I N N R S |
0 SO 100 150
Mixed Layer Depth (meters) JOBSERVATIONS: O
{MEAN(x)=0.00000,VAR(x) =0.00000]
TOTAL EFFORT OCTOBER 1983
150 T T T T T T T T T T
100
50
0. TR - R T T L1 1
0 50 100 150

Mixed Layer Depth {meters) #OBSERVATIONS: 271

[MEAN(x)=9.96310,VAR(x)=0.369004]

§ OF OBSERVATIONS [YMAX § = 0]

0]

¥ OF OBSERVATIONS [YMAX § =

BILL FISH OCTOBER 1983
T T T T T

100

80

€0

40

20

j S SN W U I VRSO EONORN U SRS G DU N N

50 100 150
Mixed Layer Depth (meters) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

&0

WHALE OCTOBER 1983
T T T T T T T T

3]

20

| I S N | | I T | S W T

50 100 150
Mixed Laoyer Depth (meters) #OBSERVATIONS: O
{MEAN(x)=0.00000,VAR(x)=0.00000]




# OF OBSERVATIONS [YMAX # = 15]

# OF OBSERVATIONS [YMAX § = 0]

= 0]

# OF OBSERVATIONS {YMAX #

100

o
o

D
(=]

I
(=]

20

[

10

Figure 85

TUNA OCTOBER 1983

TTTTTTTT

LI LS T O O O

L L1 g8 1 I NN NN RN

20 30

40

Seq Surface Temperoture (deg C) §JOBSERVATIONS: 15

100

80

60

40

20

[

10

100

80

60

40

20

0

10

[MEAN(x)=19.2787 VAR(x)=0.0302551]
SARDINE OCTOBER 1983

LJLASL A BN T A S S A B N N M O M O B

1 v v ety (ki ey

20 30

40

Seo Surfoce Temperature (deg C) §OBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000]
PORPOISE  OCTOBER 1983

LINEA S0 200 U 1A N S O O O 0 O

e v e ler gy ittt

20 30

40

Seo Surface Temperature (deg C) FOBSERVATIONS: O

{MEAN(x)=0.00000,VAR(x}=0.00000]

# OF OBSERVATIONS [YMAX § = 0] § OF OBSERVATIONS [YMAX § = 6]

# OF OBSERVATIONS [YMaX § = 168]

100

80

€0

40

20

0

MACKEREL OCTOBER 1983

LIS I A I

TTTTTTT 7T

TT T T T rvrTT

K

)

(N

U0 B B I

10
Sea Surfoce Temperature (deg C) FOBSERVATIONS: 8
[MEAN(x)=19.9425 VAR(x)=0.120536]

ANCHOVY OCTOBER 1983

100

80

60

40

20

0
1

150

50

o
1

Sea Surtoce Temperoture (deg C) JOBSERVATIONS: 270

20

30

40

TTT T T T T T

TTTTTT T 7T

TTTTTT 7T

0 T T T O O

B 1 O B S B |

1411010 1]

0

20

30

40

Sea Surface Temperature (deg C) FOBSERVATIONS: O
[MEAN(x)=0.00000.VAR(x)=0.00000]

TOTAL EFFORT OCTOBER 1983
T Ty T Trrorrr1 TTTT

TTTTTT7¥

Aty 114

[ A

NN

0

20

30

[MEAN(x)=19.6762 VAR(x)=0.152669]

40

= 0]

# OF OBSERVATIONS [YMAX §

=0]

# OF OBSERVATIONS [YMAX

100

BILL FISH OCTOBER 1983

L0 A T A S I 0 A 0 A R §

86

60

40

20

[{]

T T S S 5 O O I O T O S T O T

1Cc

20 30

40

Sea Surface Temperoture (deg C) FOBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE OCTOBER 1983

100

LSRN 200 A B 0 D T A S I A A

80

60

40

20

ot

BN T S T T N N T T 0 1 I O |

¢

20 30

40

S=a Surface Temperature (deg C) #OBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000]




§ OF OBSERVATIONS (%) {YMAX § = 7]

# OF OBSERVATIONS (%) [YMAX # = 0]

# OF OBSERVATIONS (%) [YMAX § = 7]

100 T T T

Figure 86

TJUNA NOVEMBER 1983
T L S S

80

60

40

20

0 1000

2000

DEPTH (meters), Bin Size = 100, §OBSERVATIONS: 7
[MEAN(x)=185.603,VAR(x)=327.226)

SARDINE NOVEMBER 1983
LENL NI S S B S St S i R B

1007 T

80

&0

40

20

DEPTH (meters), Bin Size

0 101

[MEAN(x)=0.00000,VAR(x) =0.00000]
WHALE NOVEMBER 1983
T T 1 T T T T T 1 T T T

2000
100, #OBSERVATIONS: O

80

€0

40

20

4} [ 1|§1|

11(1§1|11

o 1000
DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 12

2000

[MEAN(x)=363.938,VAR(x)=172713.]

§ OF OBSERVATIONS (%) [YMAX § = 0} § OF OBSERVATIONS (%) [YMAX § = 0]

§ OF OBSERVATIONS (%) [YMAX § = 206)

80

MACKEREL NOVEMBER
LI A e e e | T T

1985
T

LA S S N §

60

40

20

1000

2000

DEPTH (meters), Bin Size = 100, §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

ANCHOVY NOVEMBER 1983
LERNLINIR S S S S B B R S

100 7T

80

T

60

40

20

Ol it 1 2 3 ¢t

0
DEPTH (meters), Bin Siz

101
e =

[MEAN(x)=0.00000,VAR(x)=0.00000]

2000
100, fOBSERVATIONS: O

TOTAL.
T

1007 T TT T

EFFORT NOVEMBER 1983
T T T T 1 T T 17 v T

T

80

}_ -
60
40

. -
20

] 1
O 8 § S oa i aiy SIS S " S S |

0 1000 2000

DEPTH (meters), Bin Size

100, #OBSERVATIONS: 271

[MEAN(x)=252.353,VAR(x)=94687.1]

# OF OBSERVATIONS (%) [yMax § = 0]

1]

# OF DBSERVATIONS (%) [YMAX §

BILL FISH NOVEMBER 1983
LB S B B S S S M B B R S S |

80

60

20

o]

0
DEPTH (meters), Bin Size = 100, FOBSERVATIONS: O

1000 2000

[MEAN(x)=0.00000,VAR(x)=0.00000]

103

T

T

WHALE NOVEMBER 1983
1 T 17 T T 1 T 1 17T

80

80

40

201

1

§ VO GO0 SRR T T b WD I O Ve § L1 1

1000 2000

DEPTH (meters), Bin Size = 100, #OBSERVATIONS: 2

[MEAN(x)=1018.03,VAR(x)=804280.]



# OF OBSERVATIONS [YMAX § = 0)

0]

¥ OF OBSERVATIONS [YMAX § =

- §)

§ OF OBSERVATIONS [YMAX #

Figure 87

TUNA NOVEMBER 1983
T T T T T

100 T ¥ T
80
60
40
20
o1 1 S 11 1 L 1 1 )
0 5 10 15
Chlorophyll (mg/mJ3) §OBSERVATIONS: 8
[MEAN(x)=3.22125,VAR(x)=2.00758]
SARDINE NOVEMBER 1983
100 T T T T T LN S S| J
80 =
60
40
20
b R
Q N T ) SS WOON W | | S T |
0 5 10 15
Chlorophyll (mg/m3) JOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
PORPOISE NOVEMBER 1983
oo T T T T T T 7 T T
80
60

TN [ SR S W | 111

S 10 15
Chtorophylt (mg/m3) JOBSERVATIONS: 13
[MEAN(x)=1.52385,VAR(x)=1.61078}

# OF OBSERVATIONS [YMAX § = 0]

=0}

# OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS {YMAX § = 92]

MACKEREL NOVEMBER 1983
L T T T T

100

a0

60

40

20

T B | Lo F | S I T3

5 10 15

Chloraphy!l (mg/m3) JOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}

100

80

ANCHOVY NOVEMBER 1983
T T T T T T T T

T

60

40

20

J RS N USRS N U TSN WO S WU SN S WU SO |

5 10 15
Chiorophyll (mg/m3) #OBSERVATIONS: O
[MEAN(x) =0.00000,VAR(x) =0.00000]

150

TOTAL EFFORT NOVEMBER 1983
T L T T

tQ0

50

7
2

| ]

| ]

IR SN IO NN S | | S N ¢

5 10 15
Chlorophy!l (mg/m3) #OBSERVATIONS: 273
[MEAN(x)=2.63608,VAR(x)=1.94353]

BILL FISH NOVEMBER 1983
T T T T T T T T

100 7T
80
5 L .
W L 4
- R 4
§ 60
- L 4
z
g L 4
< 4
&
40
@
o L 4
[
5 L 4
- | .
z0
g J S W T | W | Y S N |
Q 5 10 15
Chiorophyll (mg/m3) JOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}
WHALE NOVEMBER 1983
100 T T T T T T L
80
= + E
] F :
- p
k3
£
” p
z
] p
=
< B
4
o]
%]
@
(=2 .
™
o] 4
ol .
11 T S | S U |
10 15

5
Chlorophyll (mg/m3) FOBSERVATIONS: 3
[MEAN(x)=0.600000,VAR(x)=0.310000]




# OF OBSERVATIONS [YMAX § = 0) # OF OBSERVATIONS [YMAX § = 6]

§ OF OBSERVATIONS [YMAX § = 8]

Figure 88

TUNA NOVEMBER 1983
T T T T T

MACKEREL NOVEMBER 1983
T T T T

100 100
L 4 L 4
80 80
L 4 = F 4
L 4 I 2 .
o - el - -
60 g 60
=
L 4 - L .
Z
L 4 & L 4
=
3 - < L -4
2
40 G40
©
L 4 o L 4
"
L 4 S L _
- - e - -
20 20
L 4 L R
0 1 1 L I 1 L 1 1 0 1 1 1 1 1 1 1 1 1
0 2 4 6 0 2 4 6
Gradient Chlorophyll (mg/m3) JOBSERVATIONS: 7 Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 0
[MEAN(x)=1.31857,VAR(x)=0.432514) [MEAN(x)=0.00000,VAR(x)=0.00000]
SARDINE NOVEMBER 1983 ANCHOVY NOVEMBER 1983
100 T T T T T T 100 T T T T T T T
80 = 80
L i = - 4
b 4 W L N
[ - = - -~
2
60 = 60
=
L 4 - L E
L 4 3 L 4
=
+ - § + ~
@
40 @ 40
o
L 4 ) L 4
[
+ N S - N
[ - = - -
20 20
L 4 - .4
0 1 1 1 ] Il L 1 i 0 1 1 1 U S ) 1 |
0 2 4 6 4] 2 4 6
Grodient Chlorophyll (mg/m3) #OBSERVATIONS: 0 Gradient Chiorophyll (mg/m3) #OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000) [MEAN{x)=0.00000,VAR(x)=0.00000]
PORPOQISE NOVEMBER 1983 TOTAL EFFORT NOVEMBER 1983
100 T T 7T | S— 150 T LN — T T T
80 I b
+ 4 =
<] - 4
' 100
E -
> L 1
3
B e
] 2 f |
S L 4
h <
& _
W
@A
B foa
o 50
q e
S i J
4 . %
N 8 .
§ X X 1
8 >
N ] I ]
i 3 § I\ L | 1 i 1 (‘ﬁ\ L m Il }‘.\5 1 1 Il L
2 4 6 0 2 4

Gradien! Chlorophyll (mg/m3) §OBSERVATIONS: 12
[MEAN(x)=0.893333,VAR(x)=0.886661]

6
Gradient Chlorophyll (mg/m3) JOBSERVATIONS: 272

[MEAN(x)=1.50371,VAR(x)=1.34704]

§ OF OBSERVATIONS [YMAX § = 0]

=2)

# OF OBSERVATIONS [YMAX #

BILL FISH NOVEMBER 1983
T LI L—

100

80

T

60

40

20

11 1 £ L 1 L 2 L

2 P
Gradient Chlorophyll {mg/m3) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE NOVEMBER 1983
T T T

T

ui i 1 1 1 1 A ) .

2 4
Gradient Chiorophylt (mg/m3) FOBSERVATIONS: 2
[MEAN(x) =0.550000,VAR(x)=0.0968000]

6



J§ OF OBSERVATIONS [YMAX § = 7]

# OF OBSERVATIONS [YMAX § = O}

12]

@ <

a
T

# OF OBSERVATIONS [YMAX ¥

Figure 89

TUNA NOVEMBER 1983

10C8

LI I 0 S N A O S O AR

=R TV OO I T S N 0 T 100 S T S A A O O O

1 2
Gradient SST (deg C) §OBSERVATIONS: 7
[MEAN(x)=0.344 286, VAR (x)=0.00892857)

SARDINE NOVEMBER 1983

100

80

LU, LI N T 1 S I 0 O I O R

60

40

20

FT00 TN VO 0 0 T S U O A 5 A 0 T A

1 2
Gradient SST (deg C) #OBSERVATIONS: O
[MEAN(x)=0.00000.VAR(x)=0.00000]

PORPOISE NOVEMBER 1983
LI B O B B B O

LI I LRI

N

SRS TV VN S T T A W W Y W0 5 U 1 O A Y O O T R &

o Bt

1 2
Gradient SST (deg C) §OBSERVATIONS: 12
{MEAN(x)=0.242500 VAR(x)=0.0152386]

0]

§ OF OBSERVATIONS [YMAX § =

0]

# OF OBSERVATIONS [YMAX §

273]

# OF OBSERVATIONS [YMAX #

MACKEREL NOVEMBER 1983

100

&0

LIS 2 N LI LA LA I LT L O O B O R

60

40

20

{1 O O OO 0 U N S T 0 T N D O 5 0 8 0 I 4

1 2
Gradient SST (deg C) JOBSLRVATIONS: O
{MEAN(x) =0.00000,VAR(x) =0.00000]

ANCHOVY NOVEMBER 1983

100

80

LB S S N N S A N O O B B

60

40

20

{0 00 T I U T A 0 I O 0

1 2
Grodient SST (deg C) HOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x) =0.00000]

TOTAL EFFORT . NOVEMBER 1983
TTT

150

LI D I I O A Y T LI 2 0 I I B B

R
N

2R

o
S /,’i;)

SR

N U O T T T 0 0 U A T A VO O I 5 T

o By

1 2
Gradient SST (deg C) JOBSERVATIONS: 273
[MEAN(x)=0.208388,VAR(x)} =0.0106084]

# OF OBSERVATIONS [YMAX § = 0]

2]

§ OF OBSERVATIONS [YMAX #

FOO[TTTTT I I T T [P I Ty T 7 I T T 7T T 173 TT
L 4
80
F q
80
40
20
Ottt iyt ed ity
¢ 1 2 3
Gradient SST (deg C) JOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
WHALE NOVEMBER 1983
AR UL IR RN LA U N L LI I SR B AR AR B B Y
Lttty vl ey
o 2 3

BILL FISH  NUVEMBER 1983

1
Gradient SST (deg C) FOBSERVATIONS: 2
“MEAN(x) =0.130000,VAR(x)=0.00000)




§ OF OBSERVATIONS [YMAX § = 7)

0]

¥ OF OBSERVATIONS [YMAX §

12]

§ OF OBSERVATIONS {YMAX §#

100

100

80

&0

40

20

100

Figure 90

TUNA NOVEMBER 1983
™ T T

T T =T

B S W | VI T ) VI S

50 100
Mixed Layer Depth (meters) §OBSERVATIONS: 8
[MEAN(x)=8.75000,vAR(x) = 12.5000]

150

v T

SARDINE NOVEMBER 1983
T L T T T T T T

| Y | N W T | 1y

50 100
Mixed Layer Depth (meters) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x) =0.00000]

150

PORPOISE NOVEMBER 1983
L — T T T

VTGRS WU SRS N SNV VSN NUUUS NN S W SN N |

50 100
Mixed Loyer Depth (meters) FOBSERVATIONS: 13
[MEAN(x)=8.23077 VAR(x}=7.6923 1}

150

# OF OBSERVATICNS [YMAX § = 0]

0}

# OF OBSERVATIONS [YMAX f =

272)

# OF OBSERVATIONS [YMAX §

MACKEREL NOVEMBER 1983
L — T TV T

100 i
30
60
40
20
o] | SO S| T S | | T
0 50 100 150
Mixed Loyer Depth (meters) JOBSERVATIONS: O
[MEAN(x}=0.00000,VAR(x)=0.00000]
ANCHOVY NOVEMBER 1983
100 T T T
80
60
40
20
o] S . O S S| | S T |
0 50 100 150
Mixed Layer Depth (meters) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
TOTAL EFFORT NOVEMBER 1983
150 T T T T T Y L B
100
50
- 4
[¢) § 10 L N OO SR S | Lot L
0 50 100 150

Mixed Loyer Depth (meters) JOBSERVATIONS: 273

[MEAN(x)=9.96 337 VAR(x)=0.366300)

§ OF OBSERVATIONS [YMAX § = 0]

=2)

# OF OBSERVATIONS [YMAX §

BILL ri>H  NUVEMBER 1983
T T T LI S S T T

100 ]
80
60
40
20
k E
[2) S T fo L1 T S
0 50 100 150
Mixed Layer Depth (meters) FOBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000}
WHALE NOVEMBER 1983
100 L R LI B T T T
BO
|
fg_g 1ol | S S LX) 1
[¢] 50 100 150

Mixed Loyer Depth (meters) #OBSERVATIONS: 3
[MEAN(x)=6.66667,VAR(x)= 33,3333}



§ OF OBSERVATIONS [YMAX § = 7]

§ OF OBSERVATIONS [YMAX § = 0]

=7

# OF OBSERVATIONS [YMAX ¥

Figure 91

NOVEMBER 1983

100

TTTTTT

TUNA
TT

LA T I N O I N O O O

80

60

40

20

0

110kt 1R

FU S S SO I A I O A S|

10

20 30 40

Sea Surface Temperature (deg C) JOBSERVATIONS: 7

{MEAN(x

)=17.3800,VAR(x)=0.00000)

SARDINE NOVEMBER 19B3

100

TTT T T T 77T

TT T T T T TP T 7 T T T I7TT

80

&0

40

20

0

TR O S

4

Lot et by gt

10

20

30

40

Sea Surfoce Temperature (deg C) JOBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000]

100

TIT T I T 1T

PORPOISE  NOVEMBER 1983
LR

TTTT

TTT T T VT 1T

80

60

40

20

0

[N 1

(RN

Lyl

10

20 30 40

Sea Surface Temperature (deg C) JOBSERVATIONS: 12
[MEAN(x)=17.7950,VAR(x)=0.219173]

# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 0]

194]

# OF OBSERVATIONS [YMAX §

1983

100

MACKEREL NOVEMBER
TTT T TTTT

L S I A O R

T T T T TrT

80

60

40

20

0

SN RSN RN

SN S RN

10

20

30

Sea Surface Temperoture (deg C) FOBSERVATIONS: O
{MEAN(x)=0.00000,VAR(x)=0.00000]

ANCHOVY

NOVEMBER 1983

100

LA N I N A BN N N R O B B 0

TTT T T T 17T

80

60

40

20

0

| S T O S O O b O T B B

[

10

20

30

40

Sea Surfoce Temperature (deg C) FOBSERVATIONS: O

[MEAN(x)=0.00000.VAR(x) =0.00000]

TOTAL EFFORT NOVEMBER 1983

1] B B LI YL L T O A
o -
100
o g
3 .
S50
t
L § R
S
L g 4
3
ollllnl;[ 0 SN SO0 T O O U S O S W O 8
10 20 30 40

Seo Surtace Temperature (deg C) FOBSERVATIONS: 272

[MEAN(x)=17.6659,VAR(x)=0.191620]

=0

# OF OBSERVATIONS [Ymax §

§ OF OBSERVATIONS [YMAX § = 1]

100

BILL FISH
T

IREAREEES T

NOVEMBER 1983
LN B

IR RERE]

X

80

60

40

20

0

gLt by

NSNS

10

20

30

40

Seo Surface Temperoture (deg C} FOBSERVATIONS: O

100

[MEAN(x)=0.00000,VAR(x)

=0.00000]

WHALE NOVEMBER 1983
T T

T T T T

TTTTTTT

TT T T T rTT

80

&0

40

20

[ i
10

0

1rttlirta

Ll 3t b1y

20

30

40

Seo Surface Temperoture (deg C) #OBSERVATIONS: 2
[MEAN(x)=17.8150,VAR(x)=0.0684503]




# OF OBSERVATIONS (%) [YMAX § = 0] # OF OBSERVATIONS (%) [YMAX § = 2]

# OF OBSERVATIONS (%) [YMAX §# = 0]

100

80

60

40

20

100

80

60

100

80

60

40

20

Figure 92

TUNA DECEMBER 1983
LI S e | T T

T 1T T T

T

0 1000 2000

DEPTH (meters), Bin Size = 100, JOBSERVATIONS: 2
[MEAN(x)=168.510,VAR(x)=1145.29]

SARDINE DECEMBER 1983
L L B L T T 1T

j W N N R T B N | S| L1t 1 11
1000 2000
DEPTH (meters), Bin Size = 100, #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE DECEMBER 1983
T T T T 7 T T T T

T T T

[} 1000 2000

DEPTH (meters), Bin Size = 100, JOBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x) =0.00000]

# OF OBSERVATIONS (%) [YMAX § = 0] # OF OBSERVATIONS (%) (YMAX § = 0]

# OF OBSERVATIONS (%) [YMAX # = 33]

80

MACKEREL DECEMBER 1983
LIS S SO A N S B B B Sy S gt

60

40

20

1000

2000

DEPTH {meters), Bin Size = 100, fOBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x) =0.00000]
ANCHOVY DECEMBER 1983
T T T T 1 1 T To7 T T T 7 1

100

80

T

&0

40

20

[

1000

[MEAN(x)=0.00000.VAR(x) =0.00000]

4]
DEPTH {meters), Bin Size = 100, §JOBSERVATIONS: 0

2000

100

TOTAL EFFORT DECEMBER 1983
LN T S B B B B S B S S S B B B

T

80

60

40

20

1

0

§§§||§11

||§1g1|11

0

1000

2000

DEPTH (meters), Bin Size = 100, §OSSERVATIONS: 47

[MEAN(x)=308.600,VAR(x) = 136947.]

-_—o]

# OF OBSERVATIONS (%) [YMAX f§

# OF OBSERVATIONS (%) (YMAX § = 0)

2000

BILL ri>H  DECEMBER 1983
100 LN BN S S B A M N B S S S
80
60
40
20
b -
L 4
!
- i
ol v v v iy
Q 1000
DEPTH meters), Bin Size = 100, JOBSERVATIONS: 0
[ MEAN(x) =0.00000,VAR(x)=0.00000]
WHALE DECEMBER 1983
130 T T
80
60
40
20p ——
). |
')L_v|1|1|||1||1||x|
e 1000

2000

DEPTH (nieters), Bin Size = 100, #OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000]



# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX # = 0}

100

80

60

40

Figure 93

TUNA DECEMBER 1983
T T T 7 T

T - S | TER B D | It

S 10 15
Chiorophyli (mg/m3) JOBSERVATIONS: 3
[MEAN(x)=1.50000,VAR(x)=1.69110)
SARDINE DECEMBER 1983
100 T T T T L R
L J
80
L J
&0
40
L ]
20
[0 RS Y T S T S U N
0 S 10 15
Chlorophyll (mg/m3) §OBSERVATIONS: 0
{MEAN(x)=0.00000,VAR(x)=0.00000]
PORPOISE DECEMBER 1383
100 T T T T T T T T T T
80
€0
= !
L i
40
20
0 T - 1 lr t o} JE ot
o] 5 10 15

Chlorophyll (mg/m3) §OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000}

= 0}

# OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX § = 0]

31)

# OF OBSERVATIONS [YMAX #

MACKEREL DECEMBER 1983
T T T T LI —

100 T
80
I . p
60
+ .
40
20
0 J S S ) S O S 1 S W T |
0 5 10 15
Chlorophy!t (mg/m3) #OBSERVATIONS: O
[MEAN(x}=0.00000,VAR(x)=0.00000])
ANCHOVY DECEMBER 1983
100 | — T T
80
60
40
20
Q S T | S T S | S
0 5 10 15
Chlorophyll (mg/m3) #OBSERVATIONS: O
[MEAN(x}=0.00000,VAR(x)=0.00000]
TOTAL EFFORT DECEMBER 1983
150 T L S T T
100
50
Cg XN | BB B IR T}
0 5 10 15

Chlorophyll (mg/m3) FOBSERVATIONS: 49
{MEAN(x)=1.99163,VAR(x)=0.343210]

# OF OBSERVATIONS {YMAX § = 0]

= 0)

§ OF OBSERVATIONS [YMAX

BILL rism  UEUEMBER 1983
T T T T T T T

100 LI T

80

60

40

[0 S NGRS SN SHNES IO HUU SR S N S SN Y S |

0 5 10
Chiorophyll (mg/m3) §OBSERVATIONS: O
{MEAN(x)=0.00000,VAR(x)=0.00000}

WHALE DECEMBER 1983
T T T T T T ¥ T

100

T

80

40

22

[+ ) SN SOOI VA U U TN SR SN N SN N N |

1

] S 10
Chlorophyll (mg/m3)} #OBSERVATIONS: O
[MEAN(x)=0.00060,VAR(x)=0.00000]




# OF OBSERVATIONS [YMAX # = 2]

= 0]

# OF OBSERVATIONS [YMAX §

= 0]

# OF OBSERVATIONS [YMAX §

100

80

€0

40

20

100

80

60

40

20

Figure 94

TUNA DECEMBER 1983
T T T T T

T T

1 1 i 1 I 1 I} 1 ]

2 4
Gradient Chiorophyll (mg/m3) FOBSERVATIONS: 2
[MEAN(x)=0.730000,VAR(x)=0.0200000)

SARDINE DECEMBER 1983
7 S — —

1 1 L 1. 1 it 1 1 i

2 4
Gradient Chlorophyll (mg/m3) ¥OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x }=0.00000)

PORPOISE DECEMBER 1983
— T T T T

T

1 ! 1 ! ! Il L L

2 4
Grodient Chlorophy!t {mg/m3) #OBSERVATIONS: ¢
[MEAN(x)=0.00000,VAR(x)=0.00000]

6

0}

# OF OBSERVATIONS [YMAX § =

# OF OBSERVATIONS [YMAX § = 0]

# OF OBSERVATIONS [YMAX ¥ = 33]

MACKEREL DECEMBER 1983
I a— T T T

100
n 4
80
60
40
20
o] 2 1 ] 1 L i } ] 1
0 2 4 [
Gradient Chlorophy!l (mg/m3) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
ANCHOVY DECEMBER 1983
100 T T T T T T T T
80
60
40
20
- g
o] 1 i 1 1 H I 1 t L
0 2 4 6
Gradient Chlorophylt (mg/m3) #OBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x) =0.00000]
TOTAL EFFORT _DECEMBER 1983
150 T T T T T T T
100
5(§
§ 4
»
?\Q E
N ]
1 & 1 1 1 1 1 i1 il

o

2 4
Gradient Chlorophyll (mg/m3) #OBSERVATIONS: 48
{MEAN(x)=0.862500,vAR(x)=0.151177]

6

= 0]

# OF OBSERVATIONS [YMAX #

# OF OBSERVATIONS [YMAX § = 0]

BILL risHt UECEMBER 1983
1 T T T T T T

100 ¥ T

80

60

40

o] 1 1 L L 1 1 1 ! 1

o 2 4
Gradient Chlorophyll (mg/m3) §OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000}

WHALE DECEMBER 1983
T T T T T

100 T ’ T T
L

60

40

0[_x11 [ R [ S

4 2 4
Gradient Chlorophyll (mg/m3) #OBSERVATIONS: O
{MEAN(x)>0.00000,VAR(x)=0.00000]

6



#§ OF OBSERVATIONS [YMAX § = 2]

# OF OBSERVATIONS [YMAX £ = 0}

0]

# OF OBSERVATIONS [YMAX §

100

80

60

40

20

100

80

60

40

20

Figure 95

TUNA DECEMBER 1983

- fLSLN I N B I A N A O D A S A A

> 900 TN 0 A U0 1O 0 2 S T I T O O Y I O O

1 2
Gradient SST (deg C) #OBSERVATIONS: 2
[MEAN(x)=0.250000 VAR(x) =0.00000]

SARDINE DECEMBER 1983
TTT T T T T T T

Tirrrrrrr RERE L TrI11irrray
L e e 41 1t ) S B O 11 gy 14
0 1 2 3
Gradient SST (deq C) #OBSERVATIONS: 0
{MEAN(x)=0.00000,VAR(x)=0.00000]
PORPQISE DECEMBER 1983
TTTTTTT1T7T0T TTTTFETTET T L2 B A I I I
L m
L 4
| A ) S R O O I § U T T O |
0 2 3

1
Grodient SST (deg C) #OBSERVATIONS: 0
[MEAN(x)=0,00000,VAR (x)=0.00000]

§ OF OBSERVATIONS [YMAX # = 0] # OF OBSERVATIONS [YMAX # = 0]

# OF OBSERVATIONS [YMAX § = 49]

MACKEREL DECEMBER 1983
TTYTTTTIT T LI

100 T T T T Yy T T T TV T

80

60

40

20

[ J T 5 O 5 0 O O W 5 I I Y I

1 2
Gradient SST (deg C) #OBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

ANCHOVY DECEMBER 1983

100 T T T T3 T T I T [T T P T T T iy Ty rrT
80
60
40
20
OlLlJllIII | S I A | 3 O I A
0 1 2
Gradient SST (deq C) HOBSERVATIONS: 0
[MEAN(x) =0.00000,VAR(x)=0.00000]
TOTAL EFFORT DECEMBER 1983
]5olllllll|l TI I TT T 1T Py rrryrrqrr
10

w
A P R

TN O 0 O O S O T O T O O W 0

o

1 2
Grodient SST (deg C) #OBSERVATIONS: 49
[MEAN(x)=0.3157 14 VAR(x}=0.0484792]

= 0)

# OF OBSERVATIONS [YMAX §

# OF OBSERVATIONS [YMAX § = 0}

100§ T T VYT T T

BILL FiSH DECEMBER 1983
LI B B o

TTTTTTTV

60

40

292

Lot b g el

1 2 3
Gradient SST (deg C) #OBSERVATIONS: 0
{MEAN(x)=0.00000,VAR(x)=0.00000}

100

WHALE DECEMBER 1983
TTT T YT TV Ty T

TTTTTTTYTT T T T TTT

20

60

40

b
[}

F U0 0 0 I T N O O O O 3 O I T I

0

1 2 3
Gradient SST (deg C) FOBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000)




# OF OBSERVATIONS [YMAX # = 0} # OF OBSERVATIONS [YMAX § = 2]

# OF OBSERVATIONS [YMAX § = 0]

Figure 96

TUNA DECEMBER 1983
L T T T

100 LI T T
80
4
Lot U W TR R S
50 100 150
Mixed Layer Depth (meters) #OBSERVATIONS: 3
[MEAN(x)=6.66667,VAR(x) = 33.3333]
- SARDINE DECEMBER 1983
100 T T T T =T 7T
80
60
40
20
Ol a1 T T | N B S
0 50 100 150
Mixed Loyer Depth (meters) §OBSERVATIONS: O
{MEAN(x)=0.00000,VAR(x)=0.00000]
PORPOISE DECEMBER 1983
100 |a—— T T LI —
80
b B
60
- -
40
20
[ o) SR S T L I S Tt Lod )L
Qo 50 100 150

Mixed Loyer Depth (meters) §OBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x)=0.00000}

0]

# OF OBSERVATIONS [YMAX § =

0]

# OF OBSERVATIONS [YMAX § =

# OF OBSERVATIONS [YMAX § = 48]

MACKEREL DECEMBER 1983
T T T T T T

1001 T T
80
60
F 4
L -
40
20
0 Lot 1 | S ] O S S|
0 S0 100 150
Mixed Loyer Depth (meters) fOBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x)=0.00000]
ANCHOVY DECEMBER 1983
100 T T T
80
L ]
60
40
20
o] 1 i | 1 1 1 1 ) it 1
0 50 100 150
Mixed Layer Depth (meters) #OBSERVATIONS: 0
{MEAN(x)=0.00000,VAR(x)=0.00000]
TOTAL EFFORT DECEMBER 1983
150 T T T T T LI N S
100 §
50 g
g N N Y S S S S S | -
0 50 100 150

Mixed Layer Depth (meters) JOBSERVATIONS: 49
[MEAN(x)=9.79592 VAR(x)=2.04082]

# OF OBSERVATIONS [YMAX § = 0]

=0]

§ OF OBSERVATIONS [YMAX #

BILL tiSH  DECEMBER 1983
T T T T T T T T T T

80

60

40

o] 1 | S ] 1 4 1 1 A L 1 1

o 50 100 150

Mixed Layer Depth (meters) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]

WHALE DECEMBER 1983
T T T T T

130 v

T

80

60

40

20

Jl F D S | TN S N | T G S |
Bl S0 100 150
Mixed Layer Depth (meters) FOBSERVATIONS:.O
[MEAN(x)=0.00000,VAR(x)=0.00000]




# OF OBSERVATIONS [YMAX § = 0) # OF OBSERVATIONS [YMAX # = 2]

# OF OBSERVATIONS [YMAX § = 0]

Figure 97

TUNA DECEMBER 1883

100 T T T T3 T I O[T T 7 AT T3 T T I T rrTe

80

60

40

20

oLy | | 35 T S I O A
10 20 30 40
Sea Surfoce Temperature (deg C) JOBSERVATIONS: 2
[MEAN(x) = 15.3750,VAR(x)=0.0312500]
SARDINE  DECEMBER 1983

e 1o ¥ SRLANLINL LI I T N A B O O

L 4

8O

60

40

20

(o] SN S I T )0 O S I S 4 I
10 20 30 40
Sea Surtace Temperature (deg C) FOBSERVATIONS: O
[MEAN(x)=0.00000,VAR(x)=0.00000]
PORPQOISE DECEMBER 1983

1QOfTT T TT T I T T TT T I 7 3 T TP I i T F 111 7%

80

60

40

20

ol s e ba s
10 20 30 40
Seo Surfoce Temperoture (deg C) JOBSERVATIONS: O

[MEAN(x)=0.00000,VAR(x}=0.00000]

# OF OBSERVATIONS [YMAX # = 0] § OF OBSERVATIONS [YMAX # = 0)

# OF OBSERVATIONS [YMAX § = 36]

MACKEREL DECEMBER 1983

jgofrrrrrrv T TTTTITT T Trrrrirorry
b 4
L : 4
80
60
40
20
[ W RN U905 TN O IO 25 T T U A 0 0 A
10 20 30 40
Sea Surface Temperoture (deg C) §OBSERVATIONS: O
[MEAN(x) =0.00000,VAR (x)=0.00000]
ANCHOVY DECEMBER 1983
100 TTT TV 1T TIT1Trrrrrvryrtryrryvrrar
80
&0
40
L 4
20
[0 HN5 IO 20 0 1 T T S O O O BT T T
10 20 30 40
Seo Surface Temperature (deg C) FOBSERVATIONS: 0
[MEAN(x)=0.00000,VAR(x) =0.00000)
TOTAL EFFORT DECEMBER 1983
1507 T T3 T T TP TP P ITrveT TTTTTTTFET
100
50
§
olllg §lll LU 11kt ) O W S T O S
10 20 30 40

Seo Surface Temperoture (deg C) JOBSERVATIONS: 48
[MEAN(x)=15.6292,VAR(x)=0.116599]

= 0]

§ OF OBSERVATIONS [YMAX #

§ OF OBSERVATIONS [YMAX § = 0]

BILL FISH DECEMBER 1983
L0 T A e 0 B

100 T T T

80

1T

60

40

Oiklllllllllllll‘lllll

NN

10 20
Sea Surface Temperoture (deg C)
[MEAN(x)=0.00000,VAR(x)

WHALE DECEMBER 1983
T

30 40
FOBSERVATIONS: 0 :
=0.00000) '

WO[TT T T T I T T T T 7 7P T 1177

80

TTTTTTT

60

40

20
' J
Ollllllllll OO0 0% T S T T A N
10 20 30 40
Seo Surfoce Temperature (deg C)} #OBSERVATIONS: 0

[MEAN(x)=0.00000,VAR(x)=0.00000]



